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ABSTRACT 
The University of Manchester 
Siti Fatimah Bahari 
Doctor of Philosophy 
An Investigation of Safety Training, Safety Climate and Safety Outcomes:  
A Longitudinal Study in a Malaysian Manufacturing Plant 
 
2011 
Safety training and safety climate are widely researched topics in the area of safety 
management.  Safety training, as one of the safety interventions, is believed to be an 
antecedent of safety climate improvement within organisations. The rapid advancement in 
the safety management field has also raised many questions, mainly regarding the roles of 
safety training and safety climate within organisations.  Recent literature has viewed safety 
climate as a mediating variable between organisational policies and practices (such as safety 
training) and safety outcomes.  Nevertheless, to date far too few attempts have been made 
to empirically study the impacts and influence of safety training on safety climate change 
and to subsequently improve safety outcomes over a period of time, especially in 
developing countries like Malaysia.  To facilitate the expansion of current theoretical 
perspectives, the research attempts to improve our understanding of safety training’s impact 
on achieving a positive safety culture (via safety climate changes), particularly with regard to 
improved safety outcomes over a period of time.  A quantitative approach, using a 
longitudinal panel design, was employed for the purpose of data collection. The results were 
based on two data collections carried out in a Malaysian manufacturing plant in 2008 and 
2009.  The response rate was 83 percent (N=330) in Time 1, 2008 and 98 percent (N=402) 
in Time 2, 2009. The findings of this study revealed that there was a significant 
improvement in all safety training impact subscales indicating that employees’ perceived 
their level of safety knowledge and skill transfer, safe work practices, and their 
understanding of safety and risk to all be higher in Time 2.  The  findings of this study also 
revealed significant improvements in the safety climate dimensions related to Management 
Attitude and Management Action, indicating that the management role has been viewed as 
crucial in improving and supporting employees’ and organisations’ safety.  Over a period of 
time the positive correlation between safety training and safety climate became stronger 
with a significance difference of .005, where in Time 1, r=.740 and in Time 2, r=.745.  This 
finding adds to the theoretical proposition that safety training is an antecedent to improving 
safety climate. Similarly, safety outcomes have significantly improved over a period of time 
and have a negative correlation with safety training and safety climate. Overall, the current 
study has gone some way towards enhancing our understanding of safety training impacts 
and its influence on safety climate, particularly with regard to the improvement of safety 
outcomes.  However, this study has thrown up a number of questions that are in need of 
further investigation.  The need for further research to investigate the effectiveness of 
specific safety training intervention with the addition of motivational factors, and its 
relation to safety climate over a period of time in various industries, remain crucial.   
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1 INTRODUCTION AND OVERVIEW 
This chapter presents an introduction and overview of the thesis.  Firstly, it will give a 
broader overview of the context of the current research; then it will go on to explain the 
research background that led to the formulation of the research aim and research 
objectives.  The justification of conducting this present study is then discussed and finally 
the thesis structure is outlined.        
 
1.1 Overview 
Safety is regarded as the main concern of everyone across the world as it refers to “the state 
of being safe and protected from danger or harm” (Oxford Dictionary, 2000, p.1038).  In 
the context of workplace safety, Hammer (1989) defines workplace safety as the concern 
for relative protection from exposure to hazards.  As such, workplace safety is a crucial 
component to organisation competitiveness and in a more global context it has been noted 
that the most competitive countries are the safest countries (Hamalainen, Takala and 
Saarela, 2009).   
 
With regards to managing workplace safety, traditional safety management programmes 
emphasised technical aspects and compliance on safety standards and regulations, and 
action is only taken when accidents occur (Herrero, Saldana, del Campo and Ritzel, 2002; 
Watson, Scott, Bishop and Turnbeaugh, 2005).  In addition, the safety management 
programme is always isolated and not integrated with other organisational functions.  
Recently, traditional safety management has evolved towards integrated safety management 
that includes safety control, safety assurance and total safety (Herrero et al. 2002). The 
safety management system has been widely recognised as the most effective way to improve 
working conditions, influences positive employees’ safety attitudes and thus improve the 
safety climate (Fernandez-Muniz, Montes-Peon and Vazquez-Ordas, 2007).  A considerable 
amount of empirical research has been conducted to measure safety management which 
includes organisational factors such as safety climate, safety culture, safety training and 
safety performance across countries and industries.  An extensive review on safety 
management research (i.e., safety climate, safety training and safety outcomes) revealed that 
- 17 - 
the majority of the studies were conducted in western developed countries such as the 
United Kingdom (UK), the United States of America (US), Scandinavian countries, 
Australia and Canada.  Very limited research related to safety training, safety climate and 
safety outcomes have been conducted in Eastern developing countries like Malaysia.  
 
In Malaysia, the concern for workplace safety started from the enforcement of the Factory 
and Machinery Act (FMA) in 1967.  The FMA 1967 was enacted to protect employees in 
factory, quarry mining and construction sectors.  By operating under this act, industries 
were more concerned about the physical aspects of safety, such as equipment safety, how to 
prevent injuries in the workplace and how to ensure the design of pressure vessels is safe 
(Bakar, 2006).  This practice took place until the Bright Sparklers incident in 1991 which 
resulted in enormous workplace accidents, injuries, losses and damages.  Bright Sparklers is 
a firework manufacturing plant located at Sungai Buloh, Selangor, Malaysia.  The accident 
investigation report revealed that the building of this manufacturing plant was not 
constructed according to the standard specification.  The incident destroyed the entire 
factory building and involved 23 fatalities and 103 injured employees at various degrees of 
severity (Shaluf, Ahmadun, Mustapha, Said and Sharif, 2002).  The incident has also 
triggered many parties to think about soft issues in safety matters and many industries have 
started to realise that the traditional approach which focused on technical aspects of safety 
suffers from major limitations and is inadequate in managing safety-related matters within 
organisations.   
 
As a result, two years after the Bright Sparklers incident, the Occupational Safety and 
Health Act 1994 (OSHA 1994) was announced.  OSHA 1994 provides a legislative 
framework to promote, stimulate and encourage high standards of safety and health in the 
workplace (Yuen, 2006).  The aim of this act is to increase employees’ safety awareness and 
facilitate management to provide effective safety management in the workplace (Bahari, 
2002; Bakar, 2006; Yuen, 2006).  Compared to the FMA 1967, which only protected 24 
percent of the total Malaysian workforce, this new act protected nearly 90 percent of them 
(Bakar, 2006).  Since the enforcement of OSHA 1994, industries have become concerned 
about the safety management aspects which are part of the safety and health system in the 
workplace, such as safety and health policy, safety training and record keeping.   
- 18 - 
As the technology, economics and social development progress in the 21st century, the lives 
of employees have also changed and improved. However, despite this progression, the 
safety, health and conditions of the workplace for many employees still remain strenuous 
and these changes have given rise to new problems.  Malaysia has failed to keep 
occupational fatalities low, for instance: the rate of fatalities has remained stagnant at 
around 12.8 percent for every 100,000 workers from year 2000 to 2007 (Department of 
Occupational Safety and Health [DOSH], 2009a).  Industrial accidents claims registered by 
the Social Security Organisations (SOCSO) in Malaysia had also been increased by 19.1 per 
cent to MYR 1.549 billion last year (Bernama, 2011).   
 
According to the SOCSO Annual Report 2009, manufacturing is reported as the largest and 
most consistent contributor to workplace accidents in Malaysia (for instance, 2005, 23,350 
cases; 2006, 21,609 cases; 2007, 19,607 cases; 2008, 18,280 cases and 2009, 13,988 cases) 
(SOCSO, 2009).  Although the statistics shows that there has been a steady decrease in the 
number of workplace accidents in manufacturing since 2005, this sector is still regarded as 
the main contributer within industrial accidents.  It contributes more than a quarter of the 
total number of workplace accidents in Malaysia from 2005 (38.2 percent), 2006 (37.1 
percent), 2007 (34.8 percent), 2008 (33.5 percent) and 2009 (25.3 percent) (SOCSO, 2009).  
The notion that manufacturing has a high accident rate among other industrial sectors has 
been further supported by the statistics from the DOSH Malaysia.  This department 
provides statistical data related to the number of workplace accidents that have been settled.  
According to these statistics, manufacturing has also been idenfified as the largest 
contibutor to permanent disabilities from the year 2008 (109 cases), 2009 (79 cases) and 
2010 (154 cases).  Similarly, for non-permanent disablities there has been an increasing 
numbers in 2008 (1,286 cases), 2009 (1,186 cases) and 2010 (1,367 cases).  The number of 
both disabilities and death cases for manufacturing are likely to be 100 times higher than 
other industries.  
 
Taken together, it can be implied that the safety conditions in manufacturing are more 
dangerous and hazardous compared to other industries, although the manufacturing 
industry has become the most important sector to the local economic development 
- 19 - 
(Malaysian Industrial Authority Development [MIDA], 2011). It seems therefore that 
managing workplace safety with an emphasis on the human approach is needed to prevent 
this problem from getting worse.  Indeed, the International Labour Organisation (ILO) has 
revealed that the majority of employees in the world are not aware of workplace safety 
standards and guidelines by world safety agencies (Hamalainen, Takala and Saarela, 2006).  
Cross-cultural differences are believed to restrict world safety agencies’ efforts to share and 
adapt the best safety management practices (Bust, Gibb and Pink, 2008).  Most poor 
countries have no exposure or development concerning safety management; for example, in 
the developing countries, the data demonstrate that the frequency of workplace accidents 
has been 10 to 20 times higher than in the developed countries (Basir, 2002).  This is further 
supported by Hamalainen et al. (2006) who found significant difference in accident rates 
between developed and developing countries.  They added that while many organisations 
within developed countries are taking a zero accident policy, organisations within 
developing countries bring a new state of affairs.  Among the Southeast Asia countries, 
Malaysia has been ranked as having the third lowest of accident rate (14,000 cases) and 
fatality rate (18.3 percent), after Brunei (7,658 accident cases, 10.0 percent fatality rate) and 
Singapore (7,452 accident cases, fatality rate of 9.8 percent) (Hamalainen et al. 2006).   
 
With regards to this matter, the Malaysian National Institute of Occupational Safety and 
Health (NIOSH) aims to inculcate a safety culture through education and safety training 
among the country’s workforce (Thye, 2006).  To achieve the nation’s objectives, it is very 
important to educate and give more awareness to employees in order to develop a safety 
culture in the workplace.  In addition, the DOSH Malaysia has announced its Occupational 
Safety and Health Master Plan 2015 (OSHMP15).  According to the plan, Malaysia is 
currently at the end of standard setting (2004-2010) and moving towards enforcement level 
(2011-2015) and preventative level (2016-2020) (DOSH, 2009a, 2009b).  It has been 
outlined that one of the strategies to achieve this level is to ensure that employees have new 
skills and knowledge as well as promote a preventative safety culture.  The need to integrate 
soft elements within the workplace through a sound safety and health management system 
is of paramount importance.    
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1.2 Research Background 
Recent development in safety management have emphasised safety training as an important 
safety intervention within organisation.  Safety training is defined as a formal or informal 
method to help individuals in attaining knowledge, changing attitudes, and performing safe 
work behaviours (Johnston, Catteledge and Collins, 1994). Safety training has been used as 
an effort to change people’s safety behaviour and safety attitudes in the workplace (Cooper, 
1998).  Attempts to examine safety training outcomes on the significant improvements in 
safety knowledge, safety attitude and safety behaviour, as well as safely performed work 
activities, have been identified in the literature (Burke, Sarpy, Smith-Crowe, Chan-Serafin, 
Salvador and Islam, 2006; Goetch, 2005; Jensen, 2005; Lingard, 2002; Sinclair, Smith, 
Colligan, Nguyen, Prince et al. 2003).  Safety training is also associated with workplace 
accidents and injuries.  It is believed that it could help to reduce accidents, injuries, 
compensation costs and increase employees’ safety awareness in the workplace (Gillings 
and Kleiner, 1993; Marsh et al. 1995).  By means of safety training, employees are expected 
to possess adequate knowledge and skill to promote safety in an effective way (Fender, 
2002; Yu and Hunt, 2004) as the ultimate goal of workplace safety training is injury 
prevention and control (Johnston et al. 1994).  
 
Likewise, over the past three decades, safety climate (or culture) has been accepted as an 
essential and crucial part of the solution for improving safety in the workplace across 
industries and countries (Zohar, 2010).  The most popular safety culture definition is 
provided by the UK Health and Safety Commission (1993): 
...the product of individual and group values, attitudes, perceptions, competencies and patterns of 
behaviour that determine the commitment to, and style and proficiency of, an organisation’s health 
and safety management...characterised by communications founded on mutual trust, shared 
perceptions of the importance of safety and by confidence in the efficacy of preventative measures 
(HSC, 1993: p.23).   
 
Whilst there are numerous definitions of safety climate found in the literature, for the 
purpose of this study safety climate refers to individual perceptions of policies, procedures 
and practices relating to safety in the workplace that manifest in the underlying safety 
culture (Cheyne, Oliver, Tomas and Cox, 2002; Mearns, Whitaker and Flin, 2003; Neal and 
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Griffin, 2006).  Safety climate has also been suggested as one of the “leading indicators” of 
safety performance (Flin, Mearns, O'Connor and Bryden, 2000).  As a leading indicator, 
safety climate is conceptualised as an antecedent and safety outcomes are conceptualised as 
the consequences (Payne, Bergman, Beus, Rodriguez and Henning, 2009).  It has also been 
shown that safety climate is directly linked with a reduction in workplace accidents and 
injuries (Huang, Ho, Smith and Chen, 2006; Siu, Phillis and Leung, 2004; Zohar and Luria, 
2004; Zohar, 2000, 2002) and enhanced safety behaviours (Hoffmann and Stetzer, 1996).   
 
To some extent safety training and safety climate are believed to be correlated.  It has been 
suggested that the development of a positive safety climate was influenced by the presence 
of safety training.  A considerable amount of literature has also suggested that safety 
training has a potential influence on safety culture and safety performance.  It can be seen 
that numerous studies have incorporated the role of safety training in safety climate 
measurement (for example, Cheyne, Cox, Oliver and Tomas, 1998; Cooper and Phillips, 
2004; Cox, Tomas, Cheyne and Oliver, 1998; Coyle, Sleeman and Adams, 1995; Griffin and 
Neal 2000; Lee, 1998; Ostrom, Wilhelmsen and Kaplan, 1993; Zohar, 1980).  However, the 
rapid advances in the safety management field raised many questions regarding the roles of 
safety training and safety climate in organisations’ safety. Recent literature has viewed safety 
climate as a mediating variable between organisational policies and practices (such as safety 
training) and safety outcomes.  To date, far too little discussions has taken place to 
empirically study the impact of safety training on safety culture within organisations.  A very 
limited number of studies have attempted to investigate the impacts of safety training on 
the changes towards a positive safety climate over a period of time especially in the context 
of manufacturing plants in developing countries. 
 
1.3 Research Aim and Objectives 
The aim of this longitudinal panel study is to investigate the influence of safety training 
impacts on achieving a positive safety culture (via safety climate changes), particularly with 
regard to improving safety outcomes in a Malaysian manufacturing plant over a period of 
twelve months.   
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Seven objectives are outlined in conjunction with the examination of this study’s aim.  
Objective 1 seeks to examine the safety training impacts level over a period of time.  
Objective 2 aims to examine the correlation between safety training impacts and safety 
outcomes (accident rates) over a period of time.  Objective 3 attempts to test the factorial 
validity of Cheyne et al.’s (1998) safety climate factor structure through a replication study 
in the Malaysian manufacturing plant sample.  Objective 4 seeks to examine the changes in 
the employees’ perceptions of the safety climate over a period of time.  Objective 5 
attempts to examine sub-group differences in terms of safety climate perceptions among 
four demographic factors (department, length of employment, type of employment and 
working shift) over a period of time.  Objective 6 aims to examine the correlation between 
safety climate and safety outcomes (accident rates) over a period of time.  Finally, objective 
7 seeks to examine the correlation between safety training and safety climate over a period 
of time.   
 
The formulation of the above research objectives is a direct result of the researcher’s 
research paradigm.  The researcher’s paradigm is the positivist paradigm, within which this 
quantitative research is employed and the questionnaire survey has been used as a means of 
data collection while statistical testing has also been used for analysis of the data (Bryman, 
2004).  The analysis includes descriptive and inferential statistics such as frequencies, mean 
score, percentage, Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA), 
Analysis of variance (ANOVA) and Multivariate analysis of variance (MANOVA) where 
appropriate. 
 
1.4 Justification of the Study 
The justification for conducting this study stems from three main aspects that are 
enlightened by the theoretical consideration and the current situation of occupational safety 
and health practices in Malaysia.  
 
The first justification for conducting this study was linked to the previous research and 
theoretical consideration in the safety training and safety climate (or culture) area.  Safety 
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training and safety climate (or culture) have been recognised as crucial factors within 
organisation safety.  It has been argued that safety training is highly preferable in building 
safety culture and could influence safety outcomes (Cooper, 1998; Glendon and Stanton 
2000; Jensen, 2005). However, to date very few studies have attempted to investigate the 
impacts of safety training on the changes to positive safety climate which indicate 
underlying safety culture changes over a period of time.  A lack of theoretical foundation to 
link safety training impacts and safety climate over a period of time has also led to the 
researcher’s interest in examining the relationship.  
 
The second justification relates to the research design (i.e., longitudinal panel design) 
employed in this study.  Longitudinal panel design is appropriate when research questions 
and hypotheses are affected by how things vary over time (Hair, Money, Samouel and Page, 
2007).  According to Pettigrew (1995) there are a number of meanings of change in 
longitudinal design, where every researcher has to define the meaning of change for his or 
her research.  The changes in this study context indicate the extent to which the safety 
training impacts influence the significant changes to safety climate perceptions, and how 
they consequently change the underlying safety culture in the workplace, resulting in the 
significant reduction to workplace accidents and injuries.  A longitudinal panel study 
employed for the purpose of this study is believed to be the most robust research design in 
measuring changes to safety training impacts, safety climate and safety outcomes over two 
periods of time.   
 
The third justification is the potential usefulness of this study’s findings in helping Malaysia 
as a developing country to improve aspects of its occupational safety and health, especially 
in terms of safety training and safety climate (or culture).  Malaysia as a developing country 
nowadays is at the end of the standard setting (2004-2010) and is moving towards an 
enforcement level (2011-2015) as well as promotion level (2016-2020) (DOSH, 2009b).  
One of the strategies that have been outlined to achieve this level is to ensure that 
employees have new skills and knowledge as well as promoting preventative safety culture.  
The need to integrate soft elements with the hard elements within the workplace through a 
sound safety and health management system is of paramount importance.  A replication 
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study on Cheyne et al.’s (1998) safety climate factor structure is expected to contribute to 
the development of safety climate measurement for the Malaysian context.  Due to the 
dearth of safety climate (or culture) models that have been developed by native scholars, 
this study is expected to shed new light on the development of a safety climate model for 
the Malaysian setting.  The development of a positive safety culture as a result of safety 
training is expected to facilitate the manufacturing plant to reduce negative safety outcomes 
(i.e., workplace accidents).  Employers in Malaysia need to shift their paradigm from 
viewing safety as a compliance towards safety standards and regulations into a more 
practical and ethical consideration of safety that relates especially to the costs (tangible or 
intangible) involved as a result of the workplace accidents.  Therefore, the findings of this 
current study might contribute to Malaysia which is now moving forwards in its 
occupational safety and health agenda towards a preventative culture by 2020 (DOSH, 
2009b).  
    
1.5 Thesis Structure 
The argument of this thesis is presented in the following eight chapters.  Chapter Two 
presents the relevant literature related to training and safety training.  It will be divided into 
two main sections. The first section will discuss general training in organisations, and will 
include: an overview of training, transfer of training, theories of transfer of training and 
training evaluation.  The second section will explain, more specifically, safety training.  This 
will cover an overview of safety training, the importance of safety training, the safety 
training process, safety training and workplace accidents, safety training evaluation and 
finally safety training impacts.   
 
Chapter Three is devoted to safety culture and safety climate.  This chapter proffers a 
relevant literature review related to safety culture and safety climate as organisational factors 
contributing towards safety improvement within organisations.  First, it will begin by 
defining safety culture and safety climate, then it will explain the methods of safety culture 
and safety climate measurement, along with the dimensions that safety climate measurement 
consists of.  Several issues pertaining to safety climate, such as replication studies, safety 
climate’s role as a driver of change in safety culture, sub-group differences in safety climate 
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perceptions and also safety outcomes are also discussed.  Furthermore, the interface 
between safety culture and safety climate with safety training is explained.    
 
The research aims and the considerations of the research are explained in Chapter Four.  
The rationale for the thesis and the research problem, research aim and objectives as well as 
hypotheses, are articulated based upon the literature review undertaken.  Finally, a 
conceptual research framework is then proposed which will provides an organising outline 
throughout the remainder of this thesis.   
 
Chapter Five focuses on the methodological choices and issues that form and affect the 
current study.  It will describe the researcher’s orientation, research design, population and 
sample, selection and development of data collection instruments, data collection and data 
analysis used in this research.   
 
In Chapter Six, the findings of the actual study, using a descriptive analysis and inferential 
statistics, are presented. The analysis includes frequencies, mean score, percentage, EFA, 
CFA, ANOVA and MANOVA, along with the related tables and figures.  
 
Chapter Seven discusses how the findings of this study are related to, and contrast with, the 
literature review undertaken.  This chapter discusses the findings according to the eight 
research objectives addressed in this research.  The nature of the findings is such that they 
need to be considered mainly in terms of consequences for each hypothesis, and its 
implications with regards to each objective.  The limitations of the study are also discussed 
and finally recommendations for future research are offered. 
 
The final chapter of this thesis, Chapter Eight summarises and concludes on the overall 
findings and implications of this longitudinal research.   
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1.6 Chapter Synthesis and Preview 
This chapter has provides the background of this thesis.  The research background, aims 
and objectives, as well as the rationale behind conducting this research have been briefly 
explained.  The next chapter will review organisational training as an introductory part of 
the research background.  Then a further discussion on safety training and its relevant 
issues is provided, which will serve as the background of this current study.    
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2 TRAINING AND SAFETY TRAINING 
2.1 Introduction 
The central focus of this study is safety management, which concerns safety training and 
safety climate as organisational factors that influence the improvement of safety outcomes.  
The concepts of safety training, safety climate and safety outcomes have become 
increasingly important for organisational safety since the 1980s.  Indeed, recent literature 
has viewed organisational policies and practices (such as safety training) and safety 
outcomes as being mediated by safety climate. As such, this chapter provides an 
introduction to this current study, and outlines the literature pertaining to organisational 
training and safety training research.  Organisational training theory and concepts, related to 
transfer of training and training evaluation, are explained.  This leads on to a more specific 
discussion on safety training that includes an overview of safety training as a specific type of 
organisational training, the rationale of safety training, the safety training process, safety 
training evaluation and its impacts on individuals and organisations.     
    
2.2 Training in Organisation 
Nowadays, many organisations strive to gain a competitive advantage in the global economy 
by investing in training.  For example, in the US the American Society for Training and 
Development (ASTD) reported that organisations spent USD 134.07 billion in 2008 on 
employees’ training and development (Paradise, 2009).  This investment is believed to be 
one of the most effective ways of ensuring that the skills, knowledge, and motivation of 
their workforce are kept updated (Aguinis and Kraiger, 2009) and is expected to help to 
improve organisational performance (Salas and Cannon-Bowers, 2001).   It is also argued 
that the traditional view on training as an operational function would be shifted to the one 
that is value driven if organisations realise the benefits of training (Fox, 2003; Blanchard 
and Thacker, 2003).   
 
It has been widely accepted that training is one of the most important techniques for 
developing human resources and it is concerned with improving employees’ skills and 
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enhancing their capacity to cope with ever-changing workplace demands.  Goldstein (1980) 
defines training as “the acquisition of skills, concepts or attitudes that result in improved 
performance in an on-the-job situation” (p.230).  The term training is generally understood 
to mean a structured method for learning and development in order to revamp individual, 
team, and organisational effectiveness (Goldstein and Ford, 2002).  Training is often 
described as concentrating on the acquisition of the knowledge, skill and attitude (KSA) 
required to perform more effectively in one’s current job (Blanchard and Thacker, 2003) 
and to also modify one’s KSA to achieve predetermined standards (Cooper, 1998).   Fuller 
and Vassie (2004) assert that trainees who have received a specific application through their 
learning would be able to apply their new skill to the job context.  The training definition 
offered in the literature implies that training can be seen as an activity, whether formal or 
informal, that is planned with the specific goal of providing trainees with new knowledge, 
skills and positive attitudes that could be applied in the workplace. Training is more than 
learning due to the reason that training has or should have the goal of improved 
performance at a specific task (Patrick, 1992).      
 
It is necessary for all employees in a workplace to be trained on general aspects and on 
specific job contexts.  Blanchard and Thacker (2003) argue that training is considered as an 
opportunity for employees to learn.  Through effective training, employees are not only 
provided with new knowledge and skills to perform their job effectively, but are also 
prepared to meet foreseeable changes that take place in their jobs.  This notion is closely 
related to training outcomes that are conceptualised as the amount of original learning that 
occurs during the training programme and the retention of the input after the programme is 
completed (Baldwin and Ford, 1988).  As claimed by Aguinis and Kraiger (2009), the 
training efforts will not achieve the desired results if the trainees do not fully and 
appropriately transfer their attained KSA to the job context.  Consequently, assessing 
training outcomes in order to evaluate the training effectiveness is of paramount 
importance (Goldstein and Ford, 2002; Holton, 1996; Kirkpatrick, 1998; Noe, 2008). 
Owing to the fact that training evaluation is crucial in assessing training effectiveness, the 
next section will explain in more detail transfer of training, transfer of training theories and 
training evaluation.   
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2.2.1 Transfer of Training 
The term transfer of training is conceptualised as the degree to which KSA gained in a 
training programme is successfully applied, generalised and maintained over a period of 
time in the job context (Baldwin and Ford, 1988).  Training efforts will not bring in the 
expected results if trainees do not fully and appropriately transfer their attained KSA to the 
job context (Aguinis and Kraiger, 2009; Yamnill and McLean, 2001).  Along the same lines, 
Patrick (1992) argues that although trainees were satisfied at the end of the programme, it 
does not confirm that a positive transfer will take place to job performance in the real job 
context.  Training is expected to be effective when it has translated to and enhanced job 
performance, as this gives more benefits to the organisation (Holton, 1996; Noe, 2008; 
Smith-Crowe, Burke and Landis, 2003).  For these reasons, transfer of training is very 
crucial, especially in determining the effectiveness of training.    
 
The effectiveness of training to be transferred to the real job context is attributed to many 
factors.  For example, Baldwin and Ford (1988) classify the factors influencing transfer of 
training into three groups: 1) training inputs, including trainee characteristics, training 
design, and work environment; 2) training outputs, consisting of learning and retention; and 
3) conditions of transfer, which focus on the generalisation and maintenance of training.  
As indicated by the classification provided by them, the three elements of training input 
characteristics are seen as having an effect on learning and retention, which at once 
influence generalisation and maintenance.  Patrick (1992) states that “retention can be 
viewed as a special case of transfer since it requires a trained person to transfer his or her 
skill to the same task after a period of time” (p.96).  This notion implies that the KSA 
gained in the training needs to be stored in the trainee’s memory for a period of time in 
order for it to be applied to a particular task.    
 
Baldwin and Ford (1988) define the transfer of training as the generalisation of learned 
material of the job context and maintenance of this material over time.  The mastery and 
maintenance of knowledge and skills, however, are expected to enhance the transfer of 
training to the job only when individuals have the opportunity to exhibit the knowledge and 
skills that they have learned (Ford, Qionones, Sego and Sorra, 1992). Accordingly, in order 
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to understand how transfer of training takes place, it is imperative to review several theories 
related to training transfer to identify the underlying factors that contribute to the 
successfulness of transfer of training.  The following section will discuss the three transfer 
of training theories that explain how transfer of training happened.    
 
2.2.2 Transfer of Training Theories 
It is possible that changes in behaviour will take place in trainees who would like to employ 
the new knowledge or skills that they had learnt in training to the job contexts (Yamnill and 
McLean, 2001).  There are several theories that offer an explanation to understand and 
predict behaviour that contribute to work performance.  These theories are: expectancy 
theory, equity theory and goal setting theory.   
2.2.2.1 Expectancy Theory 
Expectancy theory is a process theory developed by Victor Vroom.  Vroom (1964) defined 
expectancy as “a momentary belief concerning the likelihood that a particular act will 
precede a particular outcome” (p.17).  Outcomes in a work context incorporate things like 
salary increase, illness, injury, promotion, dismissal, peer acceptance, recognition and 
achievement (Wexley and Latham, 1991).   
 
Vroom’s model emphasises an individual’s maximal strength or capacity, rather than 
individual willingness, to carry out a specific task (Vroom, 1964).  Vroom proposed three 
variables, which in turn are vital in motivating employees.  They are: Expectancy, 
Instrumentality, and Valence. Expectancy is an action-outcome relationship, which means 
that increased effort will be principally linked to increased performance.  Hence, the more 
employees make an effort, the more their performance will be improved.  In the same way, 
Instrumentality refers to the belief that good performance will lead to a desired outcome.  It 
means that if employees do meet performance expectations, they will receive a greater 
reward.  Valence refers to the significance and importance that employees put on the 
expected outcome.  It refers to how employees perceive the outcome offered to them in 
return for their job performance.   
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According to this theory, if an individual believes that their efforts will lead to increased 
performance, they are expected to be more motivated.  In relation to the training context, 
more successful learners would be expected to perform better and thus be more motivated 
to transfer what they have learnt in training to the real work contexts.  On the other hand, 
less successful learners would be likely to be less motivated to transfer (Holton, 1996).  It 
can be concluded that if employees believe that they will gain something that is better for 
them, they will be more eager to practice the new knowledge or skills that they had learnt 
and apply them to their job.  
 
2.2.2.2 Equity Theory 
Another transfer of training theory is equity theory, which has been developed by Adam in 
1963.  This theory is based on the idea that people expect to be treated fairly (Adam, 1963).  
People want to be treated fairly between their inputs and outputs.  The theory explains how 
much the employees put into the job (inputs) and how much they received back from the 
effort they have made (outputs).  Yamnill and McLean (2001) explain that the theory 
defines “equity as the belief that employees are being treated fairly in relation to others and 
inequity as the belief that employees are being treated unfairly in relation to others” (p198).  
In other words, it could be said that what they put in, they will received in return equally.  
For example, when they put in their time, effort and commitment to their job, they will 
receive something worthy from their employer in return, such as a good salary, job security, 
safety and other benefits. According to this theory, treatment such as this may influence 
their motivation to transfer their training and it may determine whether they exhibit a 
positive or negative performance. 
   
Noe (1986) conducted a study to explicate the relationship between motivation to transfer 
training and equity theory. He states that,  “If an individual feels that by attending training 
he (or she) is likely to gain equity in pay or other sought-after rewards, there is a greater 
chance that learning will occur, and such learning will transfer to the job” (p.55).  Therefore, 
understanding what employees feel or suppose they get from their job is something that 
needs to be focused on in understanding motivation to transfer of training as this would 
help to ensure the training effectiveness. 
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2.2.2.3 Goal Setting Theory 
The third theory is the theory of goal-setting which has been examined by Edwin A. Locke 
since in the mid-1960s.  The foundation of this theory is that an individual’s conscious ideas 
or intentions lead to his or her actions or behaviours.  Locke (1968) defined goals or 
intentions as “what the individual is consciously trying to do” (p.159).  Given that the goal 
is accepted, hard or difficult goals produce or result in higher levels of performance 
compared to easy goals.  Furthermore, specific hard or difficult goals produce higher 
performance levels compared to no goals or even a generalised goal such as “Do your best” 
(Locke, 1968).  It is the recognition that instructions are the most direct means of 
manipulating goals and intentions.  He states that instructions will affect behaviour on the 
condition that: 1) the individual accepts them, and 2) he or she is able to do what is asked.  
A goal refers to the performance level that an individual attempts to accomplish.  In other 
words, it is the aim of behaviour or object that they want to achieve.  In addition, goals lead 
to attention and action (Locke, 1968).  Hence, it can be inferred that goal-setting theory is 
like an expectancy theory, which will perhaps explain how and why behaviour is 
demonstrated in the training processes.  Goal-setting theory holds that, once a difficult 
assignment is accepted, individuals need to strive to reach the goal unless a decision is 
attained to lessen or ignore the goal (Locke, 1968). 
 
Wexley and Latham (1991) suggest three significant implications to the research finding on 
goal setting towards trainees’ motivation. These are: 1) Trainees should be informed clearly 
of the learning objectives of the training programme before and during the training process; 
2) In order to ensure trainees are sufficiently challenged and able to gain fulfilment from the 
attainment of the objectives, hard or difficult goals should be established; 3) Recurrent sub-
goals such as trainer evaluation, work samples test and quizzes should be added on during 
the training in addition to the final aim of completing the training programme.  It can be 
inferred that goal setting theory is objective-oriented as it focuses on setting hard or 
difficult objectives, to ensure that trainees achieve a particular aim as set in the beginning of 
the training.  As the theory’s name implies, the purpose is to achieve a predetermined goal.  
 
To sum up, the theories of transfer motivation mentioned above suggest that individuals 
leave training programmes with various levels of motivation to apply what they have 
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learned in the training to the real working context.  Employees nowadays are getting more 
diverse, as they differ in terms of background and employment status (Clarke, 2003).  The 
diversity of the workforce is also expected to influence their transfer of training.  For this 
reason, it can be inferred that theories of motivation to transfer can be regarded as crucial 
as they describe why and how people want to transfer or do not want to transfer what they 
have learned in training to the real work contexts.  It can be concluded that transfer of 
training theories are aimed at understanding the best means of training to be beneficial and 
applicable for individuals and organisations.  In order to assess training outcomes, training 
evaluation models demonstrate how training effectiveness should be evaluated.  There are a 
number of training evaluation models that exist in training literature, therefore in the next 
section, the training evaluation models and frameworks that have been proposed by 
previous researchers will be discussed.   
 
2.2.3 Training Evaluation 
Training evaluation refers to a systematic collection of data concerning the success of 
training programmes (Goldstein and Ford, 2002).  Evaluation is conducted to measure 
whether trainees have achieved learning outcomes and also whether achieving 
predetermined objectives results in better performance on the job (Kraiger, Ford and Salas, 
1993; Noe, 2008).  Several models of training evaluation exist, all of which include the 
notion of different levels and criteria of evaluation (Holton, 1996; Kirkpatrick, 1959, 1998; 
Kraiger et al.1993).  However, in this review three training evaluation models will be discuss 
namely: Kirkpatrick (1959, 1998), Kraiger et al., (1993) and Holton (1996).  These three 
models were selected as it is believed that they will explain clearly how training outcomes 
are evaluated.   
 
2.2.3.1 Kirkpatrick’s Evaluation Model 
Kirkpatrick’s model was developed in the late 1950s by Donald Kirkpatrick and is 
recognised as the most prevalent framework used in the evaluation of training (Tannebaum 
and Yukl, 1992). The Kirkpatrick evaluation model is a means of combining both 
summative and confirmative evaluation into one evaluation.  Kirkpatrick (1998) noted that 
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the rationale for evaluating a training programme is to ascertain the effectiveness of it.  He 
further noted that “no final results could be expected from the training program unless a 
positive change in behaviour occurs” (p57).  Therefore, it is important to observe if the 
knowledge, skills and/or attitudes learned in the programme transfer to the job.  This 
framework is used for determining the success of the training programme using the four 
key items listed below (Kirkpatrick, 1998): 
• Level 1- Reaction.  Evaluation on this level measures how those who participate 
in the training react to it.  Its normally measure how much did the trainees like 
the training programme. 
• Level 2 – Knowledge or learning.  Evaluation at this level can be describe as the 
degree to which participants change attitudes, improve knowledge and/or 
increase skill as a result of attending the programme. 
• Level 3 – Behaviour.  Behaviour can be described as the degree to which a 
change in participant’s behaviour has took place because training programme.  
This level is often referred to as ‘transfer of training’.  
• Level 4 – Results.  Results can be described as the ultimate results that 
happened due to the participants attended the programmes.  These could 
include increased production, reduced frequency and/or severity of accidents, 
improved quality, decreased costs, increased sales, reduced turnover, and higher 
profits. 
 
The fourth level of evaluation represents a sequence of ways to evaluate training 
programmes in which each level is important and has an impact on the next level.  
Kirkpatrick (1998) argued that none of the levels should evade simply getting to the level 
that the trainer considers the most important. 
 
2.2.3.2 Cognitive, Skill-based, and Affective Theories of Learning Outcomes 
Kraiger et al. (1993) suggest a training evaluation approach based on a classification scheme 
of learning from multidimensional perspectives.  Based on the work of Bloom (1956) and 
Gagne (1984), they proposed three categories of learning outcomes, namely: cognitive, skill-
based, and affective.  Figure 1 illustrates the three learning outcomes and its constructs. 
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FIGURE 1 
A Preliminary Classification Scheme of Learning Outcome 
 
 
 
 
 
 
 
 
Note: From Kraiger, K., Ford,J.K., and Salas,E. (1993). Application of Cognitive, Skill-based, and Affective 
Theories of Learning Outcomes, p.312. 
 
Cognitive Learning Outcomes 
The first learning outcome is the cognitive learning outcome, which encompasses three 
elements: declarative, procedural and strategic knowledge.  Declarative knowledge refers to 
the information trainees acquire and place into their memory.  Procedural knowledge refers 
to how information is organised for the trainees so that they can use it with what they 
already knew.  Strategic knowledge, on the other hand, refers to trainees’ understanding of 
how, when and why information is used and is useful.  They argued that training may not 
only influence declarative knowledge or procedural knowledge, but also may enhance 
strategic knowledge in which trainees know when they have to apply a specific knowledge 
or skill.     
 
Skill-based Learning Outcomes 
The second learning outcome is skill-based learning.  Skill-based learning consists of two 
levels of skill acquisition: compilation and automaticity.  These two levels of skill acquisition 
refer to the level to which a skill turns into routine or automatic (Kraiger et al. 1993).  The 
compilation stage refers to a situation where a person is learning a particular skill and only 
recently learned it.  While performing the skill, she or he needs to think about what she or 
he is doing.  On the other hand, the automaticity stage refers to a person who masters the 
skill and uses it.  She or he is not really thinking about the particular actions when she or he 
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is performing the skill due to the reason that she or he had mastered the skills (Blanchard 
and Thacker, 2003).   
 
Affectively Based Learning Outcomes 
The third learning outcome is attitudinal learning.  Kraiger and his colleagues broadened the 
definition of learning outcome offered by Gagne (1984) to include motivational and 
affective outcomes.  According to Oskamp (1991), attitudes refer to employee opinions and 
beliefs that hold up or restrain behaviour.  The main thing that should be considered, is 
employees’ attitudes towards their training materials and their job performance (Blanchard 
and Thacker, 2003).  The belief and opinion the person holds about objects or events will 
create positive or negative feelings about these objects and events.  Kraiger et al. (1993) 
believe that motivation is also an internal state that affects behaviour as attitude and 
motivation are closely related.  Goals and efforts are influenced by how the person feels 
about things related to the goal (i.e., attitudes).  As a person’s attitude influences his 
behaviour, attitudes that motivate employees to perform have to be dealt with in training 
(Blanchard and Thacker, 2003).  Kraiger et al. (1993) therefore propose an extensive range 
of affectively or attitudinally based outcomes that may be measured and used to infer 
learning during training.   Table 1 demonstrates the classification scheme for learning 
outcomes for training evaluation. 
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TABLE 1 
Classification Scheme for Learning Outcomes for Training Evaluation 
 
Category Learning 
Construct (s) 
Focus of measurement Potential training 
evaluation methods 
Cognitive outcomes 
Verbal knowledge Declarative knowledge Amount of knowledge 
Accuracy of recall 
Speed, accessibility of knowledge 
Recognition and recall 
test 
Power tests 
Speed tests 
Knowledge 
organization 
Mental models Similarity to ideal 
Interrelationships of elements 
Hierarchical ordering 
Free sorts 
Structural assessment (eg. 
Pathfinder) 
Cognitive 
strategies 
Self-insight 
Meta-cognitive skills 
Self-awareness 
Self-regulation 
Probed protocol analysis 
Self-report 
Readiness for testing 
 
Skill-based outcomes 
Compilation Composition 
Proceduralisation 
Speed of performance 
Fluidity of performance 
Error rates 
Chunking 
Generalization 
Discrimination 
Strengthening 
Targeted behavioural 
observation 
Hands-on testing 
Structured situational 
interviews 
Automaticity Automatic processing 
Tuning 
Attentional requirements 
Available cognitive resources 
Secondary task 
performance 
Interference problems 
Embedded measurement 
Affective 
outcomes 
   
Attitudinal Targeted object (e.g. 
safety awareness) 
Attitude strength 
Attitude direction 
Attitude strength 
  Accessibility 
  Centrality 
  Conviction 
Self-report measures 
Motivation Motivational 
disposition 
 
Self-efficacy 
Goal setting 
Mastery versus performance 
orientation 
Appropriateness of orientation 
Perceived performance capability 
Level of goals 
Complexity of goal  
Goal commitment 
Self-report measures 
 
 
Self-report measures 
Self-report measures 
Free recall measures 
Free sorts 
Note: From Kraiger, K., Ford, J.K., and Salas, E. (1993). Application of cognitive, skill-based, and affective 
theories of learning outcomes to new methods of training evaluation. Journal of Applied Psychology, 78(2), p(323) 
 
This illustration gives guidance to training researcher on how to conduct training evaluation 
effectively.  As an example, Stout, Salas and Kraiger (1996) carried out a study on the role 
of trainee knowledge structures in an aviation team environment.  This study suggested that 
aviation team training improved the knowledge structures of those participants who 
received the training.  They also found that the knowledge structure measures were 
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consistent with performance results; therefore knowledge structure measures were 
suggested as a liable valid predictor of performance.          
 
2.2.3.3 Holton’s 1996 Evaluation Model 
The third training evaluation model is Holton’s 1996 evaluation model.  Based on 
Kirkpatrick’s model, Holton (1996) created a three-level training evaluation model.  Holton 
criticised that Kirkpatrick’s (1959) four-level evaluation model and came up with the 
Human Resource Development (HRD) Evaluation and Research Model, which he claimed 
was a more comprehensive framework in understanding the causal influences of HRD 
intervention outcomes.  He criticised Kirkpatrick’s evaluation model claiming that it had 
received incomplete implementation and little empirical testing.  In addition, Holton (1996), 
citing Bobko and Russel (1991), argued that the four-level evaluation proposed by 
Kirkpatrick was best described as “taxonomies”, which just means a categorisation of 
schemes.  As a result, Holton (1996) suggested a conceptual evaluation model of training 
with three main outcome measures, as presented in Figure 2.      
 
The three main outcomes are: learning, individual performance and organisational results 
(Holton, 1996).  These training outcomes are defined in that order, as accomplishment of 
the learning outcomes expected in a HRD intervention; changes in individual performance 
due to the learning being applied to the job context, and results at an organisational level as 
consequences of change on the individual performance.  Yamnill and McLean (2001) argue 
that individual performance is at the central part of Holton’s transfer of training model as it 
is expected to lead by learning.   
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FIGURE 2 
Conceptual Evaluation Model 
 
 
 
 
 
Outcomes  
 
 
 
 
Note: From Holton III, E.F. (1996) The Flawed Four-Level Evaluation Model, Human Resource 
Development Quarterly, 7(1):5-21, p17. 
 
Holton (1996) claims that there are three main important differences between his model 
and Kirkpatrick’s (1959, 1998) training evaluation model.  The first is the lack of reactions 
as the main outcome. The second is that the individual performance is used instead of 
behaviour because it is a broader construct and a more appropriate descriptor of HRD 
objectives.  The third is the addition of primary and secondary influences on the outcomes.  
Holton adapted Noe’s (1986) framework to identify intervening variables in the model. The 
two outcomes – learning and individual performance – represent individual behaviour that 
is desired by the HRD intervention.   However, one of the limitations of this model is that 
it only evaluates outcomes from one learning intervention, even though it also offers a 
conceptual view of the organisational HRD system at the macro level (Holton, 1996).   
 
Summary 
Having reviewed the three models of training evaluation, it has been claimed that the 
framework developed by Kirkpatrick has been considered as the most widely used approach 
within the organisation (Kirkpatrick,1959,1998; Sugrue and Rivera, 2005; Twitchell, Holton 
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and Trott, 2000).  Oberman (1996) states that Kirkpatrick’s evaluation model “is an 
excellent tool for evaluating the value of a safety programme” (p.49).  Reaction measure 
(Level 1 of Kirkpatrick’s model) is the most widely used evaluation criteria in applied 
settings, and Cohen and Colligan (1998) claim that previous researches have shown that 
most in-house training programmes measure only the trainee’s reaction of how well they 
linked the instruction.  Furthermore, the 2002 ASTD State of the Industry Report data 
revealed that more than 78 percent were using reaction measures (Level 1) in 2000 (Van 
Buren and Erskine, 2002 cited in Arthur, Bennett Edens and Bell,  2003).  Recently, the 
Cheung and Spicket (2007) study adapted Level 1 and Level 2 of Kirkpatrick’s training 
evaluation model on safety training among undergraduate students in an Australian 
university.  It was reported that, 32 percent were using learning evaluations (Level 2), 9 
percent were using behaviour evaluations (Level 3), and 7 percent were evaluating results 
(Level 4) (Van Buren and Erskine, 2002 cited in Arthur and Bennet, 2003).  In a recent 
study, Mullen and Kelloway (2009) used Level 3 and Level 4 of Kirkpatrick’s evaluation 
model in their research of safety leadership training.   
 
Notwithstanding the fact that Kirkpatrick’s evaluation model has been noted as the most 
popular training evaluation model within training literature, this model continues to be 
criticised by several researchers (for example, Holton, 1996, 2005; Kraiger, 2002; Spitzer, 
2005).  There has been little empirical work in the twenty-first century on designing and 
validating new evaluation measures, although there have been several conceptual 
contributions to frameworks guiding evaluation decisions (Holton, 2005, Spitzer, 2005, 
Wang and Wang, 2005).  Therefore, it can be inferred that none of the training evaluation 
models has been regarded as the most suitable and comprehensive due to the fact that 
training evaluation is measured differently within each organisation.  It can be argued here 
that the most important and crucial aspects are the benefits that organisations would have 
gained in return for their training investment although the training evaluation model is 
crucial as a guideline on what and how to measure training effectiveness.   
 
To sum up, it is undeniable that training is one of the essential organisational factors to 
ensure an organisation’s competitive advantage in the marketplace.  Training, it is believed, 
could make a significant difference to both individual and organisational performance.  
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However, several important issues need to be considered such as transfer of training and 
training evaluation to facilitate organisational effectiveness. The following section will 
explain specifically the safety training literature that is mainly derived from the general 
training theory and conceptualisation.  It will commence with an overview of safety training 
as a specific type of organisational training followed by the rationale of safety training, 
safety training process, safety training evaluation and its impacts on individuals and 
organisations.     
 
2.3 Safety Training 
Safety training has been acknowledged as an important component of organised safety 
programmes for many years.  It is believed that safety training could help employees to gain 
knowledge, enhance skills and gain a more positive attitude as well as make them competent 
in performing their jobs with regards to safety and health (Health Safety Executive [HSE], 
1997).  In today’s rapidly changing high technology and workplace demand, safety training 
is more important than ever. Therefore, all employees need to be given suitable types and 
sufficient amount of safety training in order to improve their safety awareness to face daily 
hazards, risk and danger in their workplace (Goetsch, 2005).      
 
The term safety training is generally understood as a specific type of training that is 
conducted within organisations.  Johnston et al. (1994) define safety training as a formal or 
an informal method to help individuals in attaining knowledge, changing attitudes, or 
performing safe work behaviours.  They explain that knowledge refers to safety 
information, attitude refers to feelings associated to safety, and behaviour represents 
organisational, management, or employee performance.  Cooper (1998) asserts that safety 
training has been used as an effort to change people’s safety behaviour and safety attitudes 
in a workplace.  He also argues that safety training plays a role as a lower-order measure for 
controlling risk and it also should not be a substitute for proper risk control.  Although 
safety training takes a role as a lower-order of risk control, it does not mean safety training 
is not important as training is enables employees to understand their job requirements and 
individual abilities (HSE, 1997).  The term safety training came to be used to refer to a 
planned activity related to safety and health with specific goals and application that is 
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undertaken by a person primarily so that they can apply new skills and knowledge. Safety 
training includes formal off-the-job training, instruction to individuals and groups, and on-
the-job coaching and counselling (HSE, 1997).  In a specific example, types of safety 
training include: first aid training, fire-fighting training, manual handling training, forklift 
training and chemical handling training.  Throughout this thesis, the term safety training is 
used to refer to any planned activity related to safety with the aim of educating and giving 
new knowledge and skills to employees that might improve their safety knowledge, change 
their safety attitudes, safety behaviour and safe work practices, resulting in improved 
performance in their job context and reducing workplace accidents especially.    
 
Safety training is assumed to be an ongoing process to educate employees in safety matters, 
owing to the fact that it would enhance positive changes in safety procedure and legislation 
within organisations (Becker and Morawetz, 2004; Dodge, 1998).  It has been widely 
believed that safety training is viewed as a success when employees comply with safety rules 
and procedures as well as demonstrate it in their safe work practices (Ekenes, 2001; 
Weidner, Gotsch, Delnevo, Newman and McDonald (1998).  However the key problem 
with this explanation is that there is an indefinite factor that may influence the individual 
performance and transfer of training must be flexible enough to accommodate different 
individual learning preferences and underlying cultural background (Fivizzani, 2005).  
Therefore, understanding the significance of safety training and the safety training process 
that could accommodate the effectiveness of safety training is of paramount importance.  
The following section provides an insight into the importance of safety training in several 
aspects including regulatory requirement, practical and ethical considerations.   
 
2.3.1 The Importance of Safety Training 
Safety training has been viewed as part of human resource intervention in an attempt to 
improve positive safety outcomes (for example, accident, incident and near misses) in the 
workplace.  The importance attached to safety training is highlighted by national regulatory 
systems for employers to provide appropriate safety training during initial recruitment and 
on specific safety training to employees (Cohen, 1998; Oberman, 1996).  Every country in 
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the world has its own regulatory systems that guide employers and employees in safety and 
health practices; for example, in the UK, there is the Health and Safety at Work Act 
(HASAWA) 1974, in the US there is the Occupational Safety and Health Act (OSHA) 1970 
and in Malaysia, there is the Occupational Safety and Health Act (OSHA) 1994 (Soehod 
and Laxman, 2007).   Therefore, it is an obligation for all employers to provide safety 
training to all employees in their organisation.  Smith and Mustard (2007) reported that in 
Canada, employers have to prevent injury by providing information to employees on 
workplace hazards and dangers.  As stated, under a system of internal responsibility, it is a 
mandatory requirement for employers to instruct employees on how to use machinery and 
safety equipment properly.    
 
Nevertheless, safety training practices in organisations must not only comply with national 
regulatory standards and systems; it is also crucial to ensure that all employees are 
competent in dealing with workplace hazards and risks.  Blanchard and Thacker (2003) 
assert that organisations changed their perspectives on looking at the benefits of safety 
training and instead started viewing it as a way of forcing them to comply with health and 
safety regulation.  By evaluating training at the “result” level and recognising the cost saving 
in reduction of accidents and lower compensation claims, organisation will realise the 
benefits of safety training (Blanchard and Thacker, 2003; Colligan and Cohen, 2004).  
Recent years have witnessed evidence that more companies viewed trained employees as a 
competitive advantage and, as a result, all employees have been trained regardless of their 
level of risk (Blanchard and Thacker, 2003; Galbraith and Fouch, 2007). In a similar vein, 
Wilson-Donnelly, Piet, Salas and Burke (2005) argue that employees are likely to have 
positive perceptions of their management if they are provided with safety training that is 
designed and developed attentively and beyond the minimum obligation by the government 
regulatory system.  Many organisations have started to train individuals to improve safety 
and reduce the probability of accidents and incidents (Robertson and Courteny, 2001).  
However, in some cases safety training is used as a response to a serious incident or a visit 
from an enforcing authority (Fuller and Vassie, 2004).   
         
In the realm of ethical consideration, it has been widely accepted that every employee has 
the right to know what risk they are assuming in their work activity and what action should 
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be taken to manage the risk (Colligan and Cohen, 2004; Oberman, 1996).  The safety 
training could also act at the stage of cognition by making people more willing to accept 
their personal responsibility for doing something to prevent accidents (McKenna and Hale, 
1982).  Employees’ safety training has been regarded as the “first line of defence” in 
opposition to accidents and dangerous occurrences and the associated costs that 
accompany them (Oberman, 1996), as well as acting as a control of risk in the workplace.   
 
Based on the above consideration, providing safety training for all employees is very crucial 
in order to develop and maintain effective risk and hazard control activities within an 
organisation.  Without proper safety training, it would be expected that employees might 
become involved in unsafe behaviour and unsafe work practices that may lead to workplace 
accidents and injuries.  Owing to the fact that knowledge and skill acquired from safety 
training is believed to be an employee’s first defence against workplace accidents and 
injuries, one should understand how the process of effective safety training should be 
conducted within an organisation.  The next section will explain the process of effective 
safety training as it has been proposed in the safety training literature.   
 
2.3.2 Safety Training Model 
The development of a safety training model mainly stems from the general training model.  
For the purpose of this study, two safety training models are reviewed and explained in this 
section.   
 
The first model is the safety training process model that is proposed by Tophoj (2006).  As 
illustrated in Figure 3, the model demonstrates that training needs analysis has become a key 
component in the effectiveness of safety training.  This stage includes regulatory 
requirement, organisational requirement and performance audit.  Next, transfer of training 
needs to be identified, and in this stage employees are expected to apply information 
acquired to the real job context and organisational performance by making a comparison 
with the desired level of performance.  He also claims that identification of deficiency and 
its reasons are imperative to the safety programme as it would help them to make the 
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required adaptation in order to achieve the crucial goal of improving safety culture within 
organisation.   
 
He also adds that different learning styles are required for employees of different 
backgrounds.  This argument is in line with Weidner (2000) who point outs that 
inconsistency of safety goals between employees and management has become a critical 
issue to the success of safety training.  For this reason, management must be aware to 
predetermine their employees’ performance standard to avoid over-expectation issues 
(Lippin, Eckman, Calkin and McQuiston, 2000).   
 
FIGURE 3 
Safety Training Model 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: From Tophoj, B.(2006) Fundamentals for Developing Effective Safety Training. Journal of Chemical and 
Health and Safety. 13:9-12. 
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The second safety training model was proposed by Mitchell et al. (2004).  They suggested a 
safety training framework which emphasises synchronisation of all available systems and 
resources in organisations.  Figure 4 illustrates a safety training framework that 
encompasses a few important components that contribute to the improvement of safety 
training.  The components include: basic understanding of hazards, employees’ role with an 
emergency situation and the role of the Incident Command System (ICS). Mitchell and her 
colleague also point out several features such as ongoing evaluation, skilful instructor and 
rationale, emotional and physical (REP) concepts as being compulsory to the planning of 
safety training.  The management should practices self-directed learning and at the same 
time respect the trainees as a source of information for the good sake of the training 
(Galbraith and Fouch, 2007; Melnik, 2008).  However, one of the limitations of this 
framework is that it does not explain the influence of the employee factor on the progress 
of the training 
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FIGURE 4 
Recommended Generic Training Elements for All Workers Related To New Chemical, Nuclear, Biological, 
Radiological and High Yield Explosive (CBRNE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: From, Mitchell,C.S., Doyle,M.L., Moran, J.B., Lippy,B., Hughes,J.T., Lum,M. and  Agnes,J.(2004). 
Worker Training for New Threats: A Proposed Framework. American Journal of Industrial Medicine. 46:423-431. 
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As workforces are becoming more diverse nowadays, safety training needs to progress in 
order to meet this challenge (Mukherjee, Overman, Leviton and Hilyer, 2000).  Workforce 
diversity might influence safety training effectiveness as the individuals within the 
workforce will differ in terms of their background, literacy level and culture.  Owing to the 
fact that safety training plays a critical role in the success of safety initiatives, management 
should be aware of the issues of their diverse employees (Fivizzani, 2005).  For instance, 
Smith, Perry and Moyer (2006) demonstrate that working experiences and language can 
limit employees’ understanding of potential hazards in organisations.  This finding is also 
supported by O'Connor, Loomis, Runyan, Dal Santo and Schulman (2005), who claim that 
language is identified as the main barrier for young Latino employees trying to absorb 
knowledge from training, and it consequently disrupts training effectiveness.    
 
As such, it can generally be concluded that the process of effective safety training depends 
on both employees and management as they are responsible for maintaining a safer 
workplace.  However, the management are devoted to playing their main role in providing 
support towards the effectiveness of the safety training.  As asserted by Mitchell et al. 
(2004), supervisors as key people are accountable to provide advanced safety training and to 
ensure that their employees are able to fit the training content.  An assessment of the safety 
training impacts, as illustrated by post-event training, is of paramount importance.  As a 
result, safety training evaluation needs to be conducted within organisations in order to 
ensure that what has been learned during the training leads to significant positive changes in 
individual or organisational performance, thereby indicating training effectiveness.  The 
following section explains safety training evaluation further and measures the extent to 
which the safety programme is effective and gives a positive safety training outcomes.  
 
2.3.3 Safety Training Evaluation 
The primary purpose of safety training evaluation is to measure the effectiveness of 
training, whether there is a change in job performance, attitude or an increase in knowledge.  
Cooper (1998) states that an evaluation of safety training is to assess how well that safety 
training has transferred into practice in the workplace.   He added that for motor skills this 
could be achieved by observing people working at pre-determined time periods (e.g. three, 
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six, nine and twelve months) after the training event.  Kraiger et al. (1993) suggest that 
training evaluation should be conducted to answer whether training objectives were 
achieved or whether accomplishment of those training results enhanced performance on 
the job. The most relied upon indicator of training effectiveness is changes in job 
performance (Clegg, 1987).   However, it is undeniable that evaluating safety training faces 
so many challenges.  The workforce are now getting more diverse with variation in working 
experience and background, language preferences, literacy level and commitment to safety 
(Clarke, 2003).  Furthermore, in a study of safety training among contractors in the US, 
Goldenhar, Moran and Colligan (2001) reported that the majority of contractors did not 
assess their training programmes in terms of a decrease in hazardous behaviours or 
exposures, or improved job satisfaction or productivity.        
 
In their review of occupational safety training in the US, Cohen and Colligan (1998) 
reported that there have been very few studies that have aimed to determine the degree to 
which the transfer of training actually results in changes in on-the-job behaviours. Safety 
training evaluations have tended to assess training participants’ knowledge at the end of a 
class, or the effects of training on work practices, with less emphasis on changes in the 
work environment and how employees or managers support change back in the workplace 
(Cohen and Colligan, 1998; Goldenhar and Schulte, 1994).  In much the same way, 
Mukerjee et al. (2000) state that previous research mainly reported post-training measures 
that include: 1) assessments of participants’ satisfaction with the training; 2) knowledge gain; 
3) increases in positive attitudes regarding safety (using a self-report survey); and (4) 
instructors’ assessment of trainees’ specific skills performance.  It has been demonstrated 
that post-training evaluation to measure the longer-term impact of safety training is very 
sparse (Mukerjee et al. 2000).  For example, Torp (2008) investigated the effect of a two-
year training programme in health and safety management for managers of motor vehicle 
repair garages at small-and medium-sized companies.  He found that the intervention group 
managers reported significantly greater improvements to their health and safety 
management system than in the comparison group.  Although better improvements were 
found, effective safety training could only be measured by comparison to prior experience 
that is considered as implicit.   
   
- 50 - 
Another issues pertaining to safety training evaluation is related to the training evaluation 
model.  Many studies on safety training evaluation have been reviewed so far, but they have 
not mentioned the training evaluation model that they have employed (for instance, Bell 
and Grushecky, 2006; Harrington and Walker, 2004; Komaki, Heinzmann and Lawson, 
1980; Lingard, 2002; Mc Kenna and Hale, 1981; Mc Kenna and Hale, 1982; Sinclair et al. 
2003; Weidner et al. 1998).  Nevertheless, there is a notable exception in the study 
conducted by Mullen and Kelloway (2009) and Cheung and Spicket (2007) who adopted 
Kirkpatrick’s evaluation model.  Mullen and Kelloway (2009) conducted a study on safety 
leadership training intervention among managers in the US.  They evaluated training 
effectiveness by using Kirkpatrick’s evaluation model at Level 3 (Behaviour) and Level 4 
(Results).  They found that the managers’ post-training scores of safety attitudes, intent to 
promote safety, and self-efficacy were significantly affected by leadership training.  Cheung 
and Spicket (2007) also utilised Kirkpatrick’s evaluation model at Level 1 (Reaction) and 
Level 2 (Learning).  Their findings demonstrated that there was a significant increase in 
safety knowledge after training as well as a significant improvement in positive safety 
attitude and a decrease in negative attitude.  This evidence suggests that the Kirkpatrick 
training evaluation model has been recognised and suggested in safety training evaluation, 
although it has been criticised by a number of researchers (Cheung and Spicket, 2007; 
Cohen and Colligan, 1998; Oberman, 1996; Mullen and Kelloway, 2009).   
 
With regards to the issues on safety training evaluation, previous research has demonstrated 
that a variety of evaluations on safety training’s short-term or longer-term impact have been 
conducted.  Although training evaluation has been theoretically and conceptually defined 
widely in the training literature, it seems that many researchers use diverse approaches in 
assessing safety training impacts.  As such, the following section will discuss various 
methods on assessing safety training impact measurement that have been conducted by 
previous researchers.   
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2.3.4 Safety Training Impact Measurement 
The lack of a safety training impact evaluation model has resulted in a variety of safety 
training impact measurements being conducted by previous researchers.  An extensive 
review of safety training impact measurement has revealed that there were four main types 
of safety training impact measurement found in the literature.  These included pre- and 
post-training evaluation, which are based on a comparison study between trained and non-
trained groups (the control group and treatment group), pre- and post-training evaluation 
based on training intervention, a multiple-baseline measurement and a post-training effect 
measurement.  
 
2.3.4.1 Pre-and Post-Training Evaluation (Control Group and Treatment Group) 
Safety training impact measurement that measures a pre- and post-training evaluation using 
control and experiment subjects (a trained and non-trained group) has been conducted 
extensively in previous research.  In this method, a group of employees have been given 
particular training and the other group serve as a control group that has not been trained.  
Comparisons were made between these two groups to identify training effectiveness.   
 
McKenna and Hale (1981) conducted a study in two manufacturing companies in the UK 
to examine the hypothesis that training in first aid decreases the possibility that trainees will 
have accidents.  They used pre- and post-training comparisons to evaluate differences in 
injury accident between the experiment and the control group.  They found that, after the 
training, the experimental subjects’ injury and accident rates improved relative to the injury 
rates of the control subjects.  Based on the interview conducted before and after the first 
aid training, the experimental subjects became more willing to report their minor injuries 
and this finding supported the previous study conducted in Canada.   
 
One more study on pre- and post-training evaluation has been conducted by the same 
researchers in 1982.  McKenna and Hale (1982) attempted to examine the effects of pure 
first aid training without any specific safety content among trainees in UK-based 
manufacturing companies.  The data have been collected based on experimental methods 
using control and treatment groups before and after six months of the course’s completion.  
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Based on the interview conducted with both groups, they found that the improvement in 
safety was related to an increase in trainees’ perceived responsibility from an increased 
awareness of the consequences of injury.  They concluded that first aid training motivates 
trainees to adopt safer behaviour but that knowledge of how to avoid danger is also 
necessary to produce an improvement in safety.   
 
Another pre- and post-training evaluation was conducted by Harrington and Walker (2004).  
In their longitudinal study, they investigated the needs for safety training for teleworkers 
and the effectiveness of a home office ergonomics training programme.  They employed an 
experimental method using 50 participants that had been randomly assigned into either 
treatment (with training) or a control group (without training).  Both groups completed the 
pre- and post-test.  The results showed that teleworkers need ergonomics training as the 
treatment group significantly improved their score on knowledge, attitude and practices.  
Participants had also reported that they had made ergonomics changes in their workplace.   
 
A more recent example of pre- and post-training evaluation can be seen in Torp’s (2008) 
study.  He conducted a pre- and post-training evaluation based on intervention to 
investigate the effects of a two-year training programme in health and safety management 
for managers of small-and medium-sized companies.  The respondents of a motor vehicle 
repair garage were divided into two groups in which 113 managers participated in training 
whereas 113 managers did not participate in training.  The results revealed that managers 
who had been trained reported significantly higher improvements to their health and safety 
management systems compared to the non-trained managers.  This finding also 
demonstrates that management training positively affected how the workers regarded their 
supportive working environment.  However, one limitation of this study is that it does not 
provide information about whether improvements in health and safety management 
systems really promoted the health and safety activities in the company and enhanced the 
working environment.     
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2.3.4.2 Pre- and Post-Training Evaluation (Training Intervention Based) 
This type of safety training impact measurement relates to pre- and post-training evaluation 
which is based on training intervention.  A survey is normally carried out before the training 
intervention, and also several months after the training intervention has been done, in order 
to examine changes to a particular aspect (for example, changes in safety attitude).  Harvey 
et al. (2001) conducted a longitudinal study to examine the effectiveness of a training 
programme in changing safety attitudes and culture for all employees within a highly 
regulated environment in the nuclear industry.  In this longitudinal study, a survey of safety 
attitude was conducted in time 1 and was followed by the training intervention.  After a gap 
of 18 months, the same survey of safety attitudes was conducted to the same sample.  They 
found that training has had an effect only for the higher grades of employee.  This group 
showed significant improvements in the safety attitudes survey and indicated that the 
training had been effective for them.  In relation to that, the results strongly support the 
conception of sub-safety cultures (two safety cultures) within organisations that result in a 
safety culture training programme that is distinctly effective.   
 
In much the same way, Becker and Morawetz (2004) conducted a pre- and post-test 
evaluation to assess the Hazardous Waste Worker Training Programme on the attitudes and 
post-training activities of trained union workers.  Using a questionnaire that was developed 
by Mc Quiston et al. (1994), 55 pre- and post-training (after 14-18 months of training) 
survey were carried out to measure the impact of training on attitudes, activities and 
accomplishment.  The study ascertains that after training, employees are more ready to 
make an effort to change their worksite conditions, and that their competence at making 
changes is considerably better than before the training programme.    
 
Another similar study was conducted recently by Cheung and Spicket (2007).  In their 
study, the researchers adopted Kirkpatrick’s 1958 training evaluation model at Level 1 
(Reactions) and Level 2 (Learning) to investigate whether there is an increase in safety 
knowledge and a change in safety attitude following safety training courses.  Using 
descriptive and factor analysis, they found that there was a significant improvement in 
safety knowledge after the training, and as such this result suggests that student were more 
confident in answering the test question after the training course.  They also found that 
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positive safety attitude had increased whereas negative safety attitudes had been decreased.  
However, one of the limitations of this study is that they did not operationalised the terms 
safety knowledge and safety attitude clearly.      
 
A more recent study on pre-test, post-test and control group evaluation based on 
transformational leadership training intervention was demonstrated by Mullen and 
Kelloway (2009).  In their study, they adopted Kirkpatrick Level 3 (to measure changes in 
employee and leader safety behaviour and attitudes) and Level 4 (to measure reports of 
safety-related events and injuries) training evaluation criteria.  Leaders from 21 long-term 
health care organisations were randomly assigned to either general transformational 
leadership training, safety-specific transformational leadership training, or a control group. 
MANOVA revealed that managers’ post-training scores of safety attitudes, intent to 
promote safety, and self-efficacy were significantly affected by leadership training.  
 
2.3.4.3 Multiple Baseline Method 
The third type of safety training impacts measurement relates to a multiple baseline method.  
This method employs a number of baselines in order to identify safety training 
effectiveness.  Several studies assessing safety training effectiveness adopted the multiple 
baseline method (for example, Komaki et al. 1980; Reber and Wallin, 1984).   
 
Komaki et al. (1980) conducted a study on the effect of training and feedback on a sample 
of vehicle maintenance divisions in the US.  They conducted observations over 45 weeks 
using multiple baselines with five conditions.  The five conditions are: baseline, training 
only, training and feedback 1, training only 2 and training and feedback 2.  They observed 
four main categories: proper use of equipment and tools, use of safety equipment, 
housekeeping, and general safety procedures.  Using ARIMA (Auto Regressive Integrated 
Moving Averages) and regression analysis, they found that employees demonstrated only a 
slight improvement during the training only 1 phase; however, their performance increased 
substantially during the training and feedback 1 phase.  They concluded that the provision 
of training alone is not sufficient means to improve and maintain performance.     
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Another multiple baseline evaluation has been conducted by Reber and Wallin (1984) in a 
sample of US manufacturing employees.  They conducted an observational study for 56 
weeks to evaluate the possible reciprocal effects of the knowledge of results and goal setting 
in an organisational environment. They used multiple baselines with four phases: 1) 
baseline, 2) training only, 3) training and goal setting, 4) training, goal setting and knowledge 
results.  The results revealed that goal setting with training, and training only, had positive 
effects on behavioural safety performance.  The addition of knowledge of results resulted in 
an even greater increases in performance.    
 
2.3.4.4 Post-Training Evaluation 
Post-training evaluation measures the impact of safety training after the training programme 
whether in the shorter- or longer-term impact. Several studies have been carried out to 
investigate the longer-term impact of safety training (for example, Lippin et al. 2000; 
Mukerjee et al. 2000)  
 
 
Lippin et al. (2000) conducted a cross-sectional study to assess how two union-led, 
empowerment-based hazardous materials training programmes impacted health and safety 
workplace conditions.  In the US, 362 workers and managers who had participated in Paper, 
Allied-Industrial, Chemical and Energy Workers International Union (PACE) or the Service 
Employees International Union (SEIU) training in four industrial sectors (i.e, the public 
sector, manufacturing, healthcare and nuclear) were interviewed six to twelve months after 
the training.  They were asked 50 questions based on four interview topics.  The four 
interview topics included: 1) changes in individual health and safety practices, 2) emergency 
response to hazardous materials, 3) concerns raised and changes made, 4) management 
support and local; union activity. The results revealed that the training influenced 
participants’ attempts to make health and safety changes by raising concerns, and that these 
attempts also influenced the actual workplace health and safety changes made following the 
training.  This finding suggests that empowerment-based training seems to be successful in 
cultivating employees’ ability to set off changes in the workplace.  Nevertheless, this study is 
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limited as it did not measure workplace change processes in the unique contexts in which 
they operate.       
 
At about the same time, another post-training evaluation research was conducted by 
Mukerjee et al. (2000).  They carried out a cross-sectional study to evaluate the longer-term 
impacts of training on the degree to which goals were achieved for individual trainees and 
for their organisations among workers and manager in manufacturing companies in the US.  
They used mailed survey on 300 workers and managers who participated in training that 
had been selected from a list of all the participants in the University of Alabama at 
Birmingham (UAB) or the Centre for Labour Education and Research (CLEAR) Health 
and Safety Training from 1992 to 1996.  The findings suggest that the UAB and CLEAR 
training programmes were successful as both groups of workers and managers reported that 
personal safety and health behaviour had increased, they contributed to emergency 
preparedness, and influenced the elimination of hazardous chemicals.  However, the 
managers group reported a greater influence on health and safety which is probably due to 
the fact that they have a more powerful position. 
 
Summary 
Having discussed diverse safety training impacts measurement methods, there is an 
emerging issue that is related to the constructs or variables used in measuring the impact of 
safety training.  Current literature has demonstrated that a number of variables or 
constructs have been used or named according to the researcher’s own conceptualisation.  
Pre- and post-training evaluation mainly measures the effect of particular safety training on 
trainees’ safety knowledge and skill, safety behaviour changes, safety attitudes changes and 
safe work practices before and after the training programme.  There has been no standard 
guideline as to how long the interval should be after the training programme before the 
follow-up is conducted (Mullen and Kelloway, 2009).  Having said that, an assessment on 
safety training impacts that has been conducted in the previous literature can be implied as 
measuring safety training outcomes whether for the improvement of individual 
performance (i.e., increase in safety and skill knowledge) or organisational performance (i.e., 
reduction in accident rate and injuries).  Mukherjee et al. (2000) argue that the longer-term 
impacts of safety training, especially on the transfer and retention of knowledge and skills 
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that affect their safety attitude, safe behaviour and safe practices within their job context 
have rarely been examined.  Most of the previous research tended to examine shorter-term 
impact mainly through pre- and post-training evaluation.  Therefore, in this study the 
assessment of safety training impacts has been influenced by Mukherjee et al.’s (2000) 
assertion that the longer-term impact of various types of safety training attended by 
production workers will be investigated.  As discussed before, although there was a variety 
of safety training impact measurements found in the literature, however there were no “off-
the-shelf” measurement tools that were appropriate for measuring longer-term safety 
training impacts.  As a result, the need to develop safety training impacts scale for this study 
is crucial.  In addition, most of the safety training impact measurements tended to focus on 
specific training and it was so context dependent that was not really suitable for the purpose 
of this study.  According to DeVellis (2003), a new measurement tool needs to be develop 
when there are no appropriate or available measurement tools found in the literature.  
Furthermore, the phenomena researchers attempt to measure in social science research 
frequently stems from theory, as theory has an important role in conceptualisation of 
measurement problems.  Therefore, the next section will discuss in detail the safety training 
impacts measurement development for the purpose of this study.     
 
2.3.5 Safety Training Impacts Measurement Development 
It has been widely argued that training in work organisations offers clear benefits for 
individuals and teams, organisation and safety (Aguinis and Kraiger, 2009).  Numerous 
studies have revealed that safety training can lead to significant improvements in safety 
knowledge, attitudes and behaviour.  When employees received appropriate safety training 
it is expected to enhance their safety knowledge, safety attitude and safety behaviour and 
they are expected to perform their work activities in a safer manner (Goetsch, 2005; Jensen, 
2005).  In an extensive review on safety training literature drawn from the period 1980 
through to 1996, Cohen and Colligan (1998) found evidence that safety training has been 
used as an intervention to enhance worker knowledge of workplace hazards, effects on 
behaviour changes, compliance to safer work practices and other action that aims to reduce 
injuries, illness and diseases.  80 reports were analysed and the results show that training has 
a significant impacts in increasing workers’ knowledge and leads to safer work practices 
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(Cohen and Colligan, 1998).  It is also argued that safety training is very important and 
significant as it helps workers to understand standard operating procedures, potential 
hazards, judgment of risk as well as risk control methods (for example, Cooper, 1998; 
Harvey et al. 2001; Jensen, 2005; Lingard, 2002; Tophoj, 2005; Zohar, 1980).   
 
A growing body of literature pertaining to positive safety training impacts has revealed that 
safety training results in significant positive changes in many aspects.  It is difficult to ignore 
the importance and significance of safety training within organisations, especially the 
assessment part, as it will identify the effectiveness or the return on investment of training 
programmes.  As asserted by Burke et al. (2006) in their meta analysis, most safety training 
intervention leads to positive effects on safety knowledge, adoption of safety behaviours 
and safe work practices, and safety outcomes (i.e., accident rates).  For that reason, safety 
training impacts for this thesis context will be assessed in terms of the longer-term impact 
of transfer and retention of safety knowledge and skills, safety behaviour, safe work 
practices and safety attitude change as a result of safety training that has been attended by 
employees.  The longer-term impact of safety training evaluation is used in order to quantify 
the effectiveness of safety training in the workplace and to measure to what extent the 
employees would benefit from the training in terms of their safety knowledge and skills, 
safety behaviour, safe work practices and safety attitude change.  The review of literature 
pertaining to the four safety training impacts serve as a foundation in developing safety 
training impacts measurement for this study.  The conceptualisation of safety training 
impacts were based on previous literature reviews and owe much from Burke et al. (2006) 
with some modification as well as from company documents that have been provided by 
the Human Resource Manager of the manufacturing plant understudy.  The following 
section attempts to conceptualise and operationalise these four variables.   
 
Safety Knowledge and Skill Transfer 
The first safety training impact is on safety knowledge and skill transfer.  Knowledge is 
considered as one of the categories of learning outcomes. Blanchard and Thacker (2003) 
argue that the most commonly accepted definition of knowledge includes the facts that 
people learn and their approach in how they use the facts, which is cognitive in nature.  
Kraiger et al. (1993) suggest that the knowledge category of learning refers to these 
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elements: the information we acquire and place into memory; how information is organised 
for use into what we already know; and our understanding of how, when, and why 
information is used and is useful.  Training could affect declarative knowledge (on what is 
the meaning of terms) and procedural knowledge (on how to perform skilled behaviour) 
(Taylor, Russ-Eft and Chan, 2005).  Specifically, safety knowledge could be acquired mainly 
from safety training (Burke, Sarpy, Tesluk and Smith-Crowe, 2002; Cheung and Spicket, 
2007; Mukerjee et al. 2002; Mullen and Kelloway, 2009).  It has been claim that employees, 
whose knowledge acquisition and retention are high, are better prepared and able to 
transfer training compared to those whose knowledge acquisition is low during the training 
programme (Elangovan and Karakowsky, 1999).  Therefore, trainees have to obtain the 
relevant knowledge and skills before it can be generalised and maintained in the job context.   
 
A number of studies have revealed empirical support to the relationships between safety 
training, perceived safety knowledge, and self and supervisor ratings of safety performance 
(for example, Burke et al. 2002; Burke et al. 2006; Cheung and Spicket, 2007; Griffin and 
Neal, 2000; Sinclair et al. 2003). For example, Burke et al. reported that safety knowledge, 
with respect to specific dimensions of safety performance (i.e., using personal protective 
equipment, engaging in work practices to reduce risk, and communicating health and safety 
information), was positively related to safety performance on each performance dimension, 
correspondingly. Burke et al. investigated the effectiveness of different types of worker 
safety and health training using meta-analytic design. They found that as training methods 
became more engaging (i.e., requiring the trainees’ active participation), workers showed 
greater knowledge attainment, and there was a decrease in accidents, illness and injuries. 
This finding is supported by Cheung and Spicket who found that there was a significant 
increase in safety knowledge after the training course among undergraduate students in a 
science stream at a Hong Kong university.  Another study conducted by Sinclair et al. 
revealed that the safety training increased knowledge and reduced injuries.  In this study, 
employees’ knowledge test scores were higher in the new training units than in the status 
quo training units; however, these differences were associated with education level, age, and 
extent of job hazards.     
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In the context of this thesis, safety knowledge and skill transfer are operationalised as the 
degree of transfer and retention of safety knowledge and skills that employees acquired as a 
result of the safety training they have attended.  Measurement of this has been developed by 
the researcher based on previous literature and all of the items in the safety knowledge and 
skill scales is related to transfer and retention of safety knowledge and skills that indicate 
their understanding of safety.  However, due to the fact that this scale is designed to 
measure general safety knowledge acquisition and skill transfer, the wording is to be put 
more generally, rather than to a more specific knowledge and skill.  An explanation of items 
that made up this subscale is further detailed in Chapter Five (Research Methodology).     
 
Safety Behaviour 
The second safety training impact is relates to safety behaviour.  Glendon, Clarke and 
McKenna (2006) draw our attention to the fact that there are some theoretical perspectives 
toward attitude and behaviour.  The theoretical underlying attitudes and behaviour are: 
“attitudes influenced behaviour; behaviour influences attitudes; attitude and behaviour 
mutually reinforcing each other; and attitudes and behaviour are likely to be mutually 
consistent, but independent” (p.195).  The attitude-behaviour link is complicated due to the 
variability of people.  One of the most useful models of attitude-behaviour link provided by 
Glendon et al. is illustrated in Figure 5. 
 
FIGURE 5 
A Third Factor Consistently Influences Both Attitude and Behaviour 
 
 
 
 
 
 
 
 
 
Note: From Glendon, I, Clarke, S. and McKenna, E. (2006) Human Safety and Risk Management, p.197 
 
Factor X 
(e.g., safety training) 
Influence behaviour 
(e.g., incentives to observe safe 
procedures) 
 
Influence attitude (e.g., supervisory 
reminder to follow safe 
procedures) 
Remain mutually consistent 
Behaviour Attitude 
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Glendon and his colleagues (2006) suggest that in order to identify change either in attitude 
or behaviour, both of them have to be treated independently.  This model was based on the 
principle that this is not necessarily about attitude influencing behaviour or vice-verse, even 
though there may be a consistency between attitude and behaviour.    For example, based 
on Figure 5, Factor X- safety training - is used as an intervention in order to change attitude 
and behaviour.  Factor X will influence attitude change, for example, through supervisory 
reminders to follow safe procedures, but on the other hand it will also influence behaviour 
through incentives to observe safe procedures, for instance.  However, between attitude 
and behaviour they are remain mutually consistent.    
 
Albers, Lemasters, Sprague, Stinson and Bhattacharya (1997) evaluated the influence of a 
16-hour ergonomics awareness-training curriculum on the self-reported work behaviour of 
18 apprentice carpenters.  They found that 43 percent of trainees said they had changed the 
way they work because of the training.  Similarly, a study by Mukherjee et al. (2000) revealed 
that workers and managers who participated in training increased their personal safety and 
health behaviour.  Both of the groups contributed to emergency preparedness, and both 
influenced the elimination of hazardous chemicals.  Lingard (2002) found that the 
observations at participants’ worksites suggested that, for the most part, the first aid training 
had a positive effect on the occupational safety and health behaviour of participants.  It was 
also demonstrated that safety training has a great potential to improve employees’ safety 
behaviours such as obedience to put on personal protective equipment (PPE) and minimise 
the risk of workplace injuries.  Moreover, Cooper and Phillips (2004) explain that 
employees’ perception of the importance of the training is significant in predicting the 
actual level of safety behaviour.   
 
It has been witnessed in the safety training literature that a number of studies mentioned 
above assessed elements of safety behaviour as a result of safety training.  Most of them 
conceptualised safety behaviour as changes in action and behaviour on safety related 
matters.  Safety behaviour in the context of this thesis is operationalised as employees’ 
perceptions of their own safety behaviour as a result of safety training that they have 
attended.  Employees reported their safety behaviour based on a series of questions related 
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to safety behaviour.  Safety behaviours refers to what the respondents do in an attempt to 
minimise risks in their workplace (for example, I take appropriate action to prevent 
recurrence of injuries, illness, accidents and/or near misses; I feel it is worthwhile to put in 
effort to maintain or improve my personal safety).  All of the items in the safety behaviour 
subscale are related to actions or things that they do or do not do to make them feel safer 
when working.  Details of the items that form this subscale will be explained further in 
Chapter Five (Research Methodology).     
 
Safe Work Practices 
The third safety training impact is related to safe work practices.  Safe work practices refer 
to the specific way or practices in which work is performed safely, such as following safety 
procedures of a particular job or task, slower line speeds, better work or rest scheduling, 
monitoring work areas and invoking operating procedures and job enlargement (Goldenhar 
et al. 2001).  Unsafe work practices continue to happen in many organisations and cause 
work-related injuries, occupational diseases, and fatalities (Dong, Entzel, Men,Chowdhury 
and Schneider, 2004).    
 
Numerous studies have attempted to explain the effect of safety training on safe work 
practices (for instance, Burke et al.  2002; Harrington and Walker, 2004; Lingard, 2002;  
Lippin, 2000; Materna, al. 2002). Burke et al. reported that engaging in safe work practices 
to reduce risks helps employees to ensure the safety of other people nearby, by using 
various methods such as barriers, isolation and equipment to minimise hazards. Harrington 
and Walker also demonstrated that participants who completed the training significantly 
improved their score on knowledge, attitude and safe work practices.  Lingard assessed the 
effects of first aid training on observed safety practice among 22 employees of small 
construction companies in Australia.  Before-and-after measurement performance showed 
significant improvements in the use of personal protective equipment, but only moderate 
improvements in the use of tools, with no significant change in the two other individual 
safety performance categories.  The result suggested that the training made participants 
more aware of the importance of their own safe work practices in avoiding injury.   
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Another study conducted by Lippin and his colleagues found that respondents from four 
sectors reported changes by following safer work practices.  Their study revealed that 62.3 
percent of respondents reported that they follow established safety procedures more since 
the training.  Materna et al. (2002) evaluated an educational intervention to improve self-
reported lead safety practices among 21 painting contractors and their employees.  
Analysing the results of pre- and post-intervention employer focus groups, the authors 
found only modest improvements in reported lead safety practices, with 15 of 27 employers 
and three of 12 employees meeting target work practices objectives.    
 
Safe work practice in the context of this thesis is operationalised as employees’ action on 
performing safe work to ensure safety and minimise risks, hazards and danger in their job 
context.  Employees reported on their safe work practices based on a series of questions 
related to safe work practices.  This subscale consist of eight items and details of the items 
will be further explained in Chapter Five (Research Methodology).     
 
Safety Attitude Change 
The fourth safety training impact relates to changes in employees’ safety attitude as a 
consequences of safety training.  Oskamp (1991) views attitude as having three 
components.  The first component is a cognitive component that consists of the ideas and 
beliefs which the attitude holder has about the attitude object; the second component 
relates attitude as an affective (emotional) component that refers to the feelings and 
emotions one has toward the object; and the third component is a behavioural component 
that consist of one’s action tendencies towards the objects.  Dunnette (1976) define attitude 
as the capability to carry out a set of tasks that are developed because of training and 
experience. He states that skills are demonstrated by how capable a person is at performing 
specific tasks, and the skills are reliant on knowledge in the sense that the person must 
know “what” to do and “when” to do it (Dunnette, 1976).  It can be inferred that attitude is 
mainly associated with what people think, feel and do in relation to a particular object (i.e., 
safety training).  In the realm of training context, attitudes are commonly concerned with 
employees’ attitudes with regards to their learning of training material and job performance 
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(Blanchard and Thacker, 2003).  This refers to employees’ opinions toward the objects (i.e., 
safety training, management) that create positive or negative feelings about those objects.    
 
Previous studies have reported that safety training has an impact on safety attitudes 
(Cheung and Spicket, 2007; Harrington and Walker, 2004; Lippin et al. 2000).  Cheung and 
Spicket found a significant improvement in positive safety attitude as well as a decrease in 
negative safety attitude among the students that participated.  They concluded that a 
laboratory safety-training course led to a positive change in the safety attitudes of the 
students.  One of the limitations of this study they did not conceptualised and 
operationalised safety attitude clearly as they only measured changes to safety attitude based 
an assessment of positive and negative attitude as a result of safety training.  Harrington and 
Walker also demonstrated that participants who completed the training significantly 
improved their score on knowledge, attitude and practices.  The treatment group 
significantly increased overall scores between pre- and post-test, and also for scores on each 
subtest (knowledge, attitudes, practices).  Another study conducted by Lippin and his 
colleagues demonstrated, by using the triangulation method, that the training changed the 
managers’ attitudes towards safety and reduced the workplace hazards.  Their findings also 
raised some underlying assumptions such as the notion that sufficient training, proper 
employee selection, effective supervision and mutual feedback are necessary to develop a 
safer workplace.   
 
Safety attitude in this thesis context is operationalised as employees’ beliefs and feelings 
towards safety training that they have attended.  Employees reported what they felt and 
believed regarding safety training based on a series of questions related to safety attitude.  
Details of the items that make up this subscale will be explained further in Chapter Five 
(Research Methodology).         
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Summary 
An extensive review of safety training literature has demonstrated that most of the previous 
researchers developed their own questionnaire or interview questions to assess safety 
training impacts.  Very little of the previous research reviewed adopted an existing 
questionnaire to assess safety training impact (for example, Becker and Morawetz,  2004; 
Cheung and Spicket, 2007).  It is believed that the development of a single measurement for 
each safety training evaluation was the result of the specific types of safety training 
programme conducted within organisations.  A specific type of safety training typically 
needs specific elements or items that make up the safety training evaluations or assessment, 
although there were also some types of assessment that measured the generic items of 
safety training impact.  For the purpose of this study, safety training impact measurement 
has been developed based on an extensive review of safety training literature that has been 
discussed in the previous section.  An explanation of the items that made up each subscale 
(i.e., safety knowledge and skills transfer, safety behaviour, safe work practices and safety 
attitude change) will be further discuss in Chapter Five (Research Methodology).  Due to 
the fact that participants in this current study attended various types of safety training, the 
development of a new safety training impact measurement is essential.  This new safety 
training impact measurement is designed to investigate the longer-term impact (i.e., safety 
knowledge and skills transfer, safety behaviour, safe work practices and safety attitude 
change) based on various types of safety training that have been attended by production 
workers of the manufacturing plant under study. The assessment of a longer term of safety 
training impacts in this study was conducted using a longitudinal panel design in which the 
data of safety training impacts will be gathered at two occasions with 12 months gaps.  A 
longitudinal panel design allowed the researcher to examine how things vary over a period 
of time within the same group of participants.  In the context of this study, longitudinal 
panel design is adopted to investigate whether there are differences in the safety training 
impacts over a period of time.  Therefore, the first objective of this current study attempts 
to examine the safety training impacts level over a period of time.   
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2.3.6 Safety Training and Workplace Accidents 
Workplace accidents and injuries can be avoided or prevented.  One way of preventing 
workplace accidents or injuries is via safety training.  It is believed that safety training could 
helps to reduce accidents, injuries, compensation costs and raising employees’ safety 
awareness in the workplace (Gillings and Kleiner, 1993; Marsh et al. 1995).  Workplace 
accidents and injuries place an enormous social and financial burden on workers and their 
families, the industry and the public (Dong et al. 2004).  Through safety training, employees 
are expected to possess adequate knowledge and skill and promote safety in an effective 
way (Fender, 2002; Yu and Hunt, 2004) as the ultimate goal of workplace safety training is 
injury prevention and control (Johnston et al. 1994).   
 
Several studies have revealed that safety training has been negatively correlated with 
workplace accidents and injuries (Dong et al. 2004; Johnston and Rupee, 2002; Kaminski, 
2001; Kinn, Khunder, Bisesi and Woolley, 2000; Zierold and Anderson, 2006).  Kinn et al. 
investigated the injury prevention effect of safety orientation and training among plumbers 
and pipe fitters in north western Ohio.  They matched the training records of six employers 
with the Occupational Safety and Health Administration’s “recordable” injury data for 1996 
to 1998.  They found that employee safety orientations were significantly correlated with a 
reduction in injuries (odd ratio [OR] = .23; 95 percent confidence interval [CI] = .15 to .35).  
These findings are similar to those from the Dong et al. study on construction workers in 
the US, who reported that safety training is significant at reducing employees’ compensation 
claims, indicating a reduction of workplace accidents and injuries.  
 
In his study on small manufacturing firm in the US, Kaminiski (2001) found that training 
(including safety training) was negatively correlated with the injury rate.  His finding proved 
the notion that safety training provides benefits to both managers and employees and hence 
the training investment pays off.  Safety training is expected to increase employees’ 
knowledge about safety issues and access to resources about safety.  In a study involving a 
construction company in Hawaii, Johnson and Ruppe (2002) reported a reduction in injury 
and lost workdays linked with a comprehensive toolbox training session.  This finding 
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demonstrates a reduction in reported injuries, lost workdays, observed safety hazards, and 
levels of perceived stress for a majority of workers during each of the two years after 
implementation of the weekly training session.  Zierold and Anderson’s (2006) study, which 
employed descriptive analysis and chi-square analysis, demonstrated that more than half of 
the participants agreed that safety training helps to prevent injuries and near-miss incidents 
in the workplace.   
 
Although a number of studies revealed that safety training had been correlated with 
workplace accidents and injuries, it has been argued that there are relatively few examples of 
studies that have quantified injury reductions after training (Johnston et al. 1994; Sulzer-
Azaroff and Austin, 2000).  This argument is in line with previous mentions that many 
organisations do not quantitatively assess or evaluate safety training impacts including 
reduction of workplace accidents or injuries.  Moreover, in their review of safety training 
research conducted in the US, Colligan and Cohen (2004) argued that relationships between 
safety training impacts and actual reductions in injuries were not clearly shown, although 
there was evident of success in meeting their training objectives.    
 
Owing to the overall support in the literature, it is believed that acquired safety knowledge 
and skills to the job contexts, changes in safe work practices, safety behaviour and safety 
attitude changes make it unlikely for employees to have accidents or injuries in the 
workplace.  Therefore, the second objective of this present study is to examine the 
correlation between safety training impacts and safety outcomes (i.e. accident rate) over a 
period of time.  
 
2.4 Chapter Synthesis and Preview 
The foregoing chapter give an explanation of safety training literature and its related issues.  
It appears that safety training is very important in providing employees with sufficient 
knowledge and skills related to safety.  It is difficult to disregard the significance of safety 
training as a crucial element in promoting safer workplace due to the fact that a 
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considerable amount of literature has demonstrated that safety training has a great influence 
on individual and organisational performance.  However, many organisations are apparently 
disregarding the training from their organisational planning. In a study by Smith and 
Mustard (2007), only one in every five employees reported that they had received safety 
training in the first year of service, even though the provision of safety training is 
mandatory in Canada.  It gets worse when most of the safety training neglects the 
assessment or evaluation phase.  This situation happens because of several factors, such as 
the assessments not being compulsory in safety regulation and in some cases no 
professional personnel being trained to evaluate the training impacts (Vojtecky and Schmitz, 
1986).  With regards to the extensive review of safety training literature, two research 
objectives were formulated that relate to a longer-term assessment of safety training impacts 
and also the correlation between safety training and safety outcomes.   Although safety 
training can be considered as an essential element of any successful workplace injury control 
programme, training alone may not be an adequate prevention strategy (Johnston et al. 
1994).  Organisations should have to look into other factors that contribute to the safeness 
and soundness of the workplace (Goldenhar et al. 2001).  Therefore the next chapter will 
explain safety climate and safety culture as other organisational factors that play a role as a 
‘leading indicator’ to the safe and sound workplace.   
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3 SAFETY CULTURE AND SAFETY CLIMATE 
3.1 Introduction 
The study of safety culture and safety climate is renowned in the history of occupational 
safety and health.   The continuation of interest in safety culture and safety climate studies 
has been demonstrated in recent years due to the fact that the number of safety climate 
studies has increased considerably from 1980 to a total of 130 articles published in peer-
reviewed journals in 2008 (Huang, Chen and Grosch, 2010).  Safety culture and safety 
climate studies have been conducted across industries and countries.  Indeed, the wide-
ranging issues of safety culture and safety climate issues have been devoted in two leading 
journals, Work and Stress (Cox and Flin, 1998) and Safety Science (Hale, 2000).  Hale and 
Hovden (1998) point out that the trend of safety culture or safety climate is referred to as 
the third age of safety, moving from hazards control technology (i.e., engineering) as the 
first age and human factor (i.e., behaviour, attitude) as the second age.  Over three decades, 
safety culture or safety climate has been accepted as an essential and crucial solution for 
improving safety in the workplace across industries and countries (Zohar, 2010).   
 
Theoretically, safety culture or safety climate provides a basis to guide the safety behaviour 
of employees so that they develop perceptions and expectations regarding safety behaviour 
outcomes (Zohar, 1980).  Safety culture or safety climate have also been suggested as  
“leading indicators” of safety performance (Flin et al. 2000).  Safety culture or safety climate 
is conceptualised as an antecedent and safety outcomes as the consequences (Payne et al. 
2010).  It has been shown that safety climate is directly linked with reductions in workplace 
accidents and injuries (Huang et al. 2006; Zohar, 2002) and enhances safety behaviours 
(Hoffmann and Stetzer, 1996).    
 
It is undeniable that safety culture or safety climate are worthwhile concepts for research 
and application; nevertheless, to date, there has been little agreement on several important 
issues. Indeed, many researchers agreed that although empirical development of safety 
culture and safety climate has been proven to be substantial, the theoretical development 
has not reflected that progression (Clarke, 2000; Guldenmund, 2000; Yule, 2003; Zohar, 
2010).  For example, there are many definitions of the two concepts of safety culture and 
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safety climate and they are commonly used interchangeably in the literature, although the 
two have distinct terminologies (Cox and Flin, 1998).  There are various safety culture and 
safety climate measurement methods with different sets of factors; many studies have 
reportedly failed to replicate the original factor structure from previous researchers, and 
also no clear models demonstrating the impact of safety culture or safety climate on 
organisational performance have been developed.   
 
This chapter proffers a relevant literature review related to safety culture and safety climate 
as organisational factors that contribute towards safety improvements within organisations.  
It will begin by defining safety culture and safety climate, then it will explain the method of 
safety culture or safety climate measurement along with the dimensions that make up safety 
climate measurement.  Several issues pertaining to safety climate, such as replication studies, 
safety climate role as a driver of change on safety culture, sub-group differences in safety 
climate perceptions and also safety climate and safety outcomes will also be discussed.  
Furthermore, the interface between safety culture and safety climate with safety training will 
be explained.    
 
3.2 Safety Culture Versus Safety Climate 
The terms safety culture and safety climate are frequently used in the literature; however, to 
date, there is no conformity about a precise definition for both of them.  Indeed, the terms 
safety climate and safety culture are commonly used interchangeably in many research 
publications (Cox and Flin, 1998; Hopkins, 2006). Nevertheless, in the context of this thesis 
these two terms need to be distinguished as they carry different connotations and 
interpretations.  As this thesis intends to investigate the development of positive safety 
culture through safety climate changes over a period of time, analysing the definitions of 
safety culture and safety climate is of paramount importance.   This shows a need to be 
explicit about exactly what is meant by the safety culture and safety climate, although efforts 
to distinguish between these two terminologies appear difficult (Guldenmund, 2000).    
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3.2.1 Safety Culture Definition 
The term safety culture was first coined in INSAG's Summary Report of the Post-Accident 
Review Meeting regarding the Chernobyl Accident (International Atomic Energy Agency 
[IAEA], 1991).  This term was been introduced to explain the fact that the disaster 
happened because of the employees’ and organisation’s lack of knowledge and 
understanding of risk and safety.  Since the introduction of the term, an array of safety 
culture definitions have been offered in the literature (for example, Carroll, 1998; Clarke, 
1999; Cooper, 2002; Cox and Cox, 1991; Lee, 1998; Mearns, Flin, Gordon and Fleming, 
1998; Ostrom et al. 1993; Pidgeon, 2001) in an attempt to theoretically conceptualised the 
term or to assess the safety culture within organisations.  Several researchers (Guldenmund, 
2000; Weigmann, Zhang, Thaden, Sharma and Mitchell, 2002) had also attempted to 
synthesise and draw distinctions between safety culture and safety climate.  Guldenmund 
reviewed 18 safety culture (including safety climate) definitions from 1980 to 1997 (see 
Guldenmund, p.228).  He argued that most of the definitions provided are very global and 
‘highly implicit’ and the concept remain difficult to define.  In much the same way, 
Weigmann et al. reviewed 18 safety culture definitions offered from various researches in 
industries such as nuclear power and manufacturing.  In reference to their review, they 
argue that many of the definition offered in the literature shared several commonalities.  As 
a result they synthesised safety culture definition as: 
The enduring value and priority placed on worker and public safety by everyone in every group at 
every level of an organisation.  It refers to the extent to which individuals and groups will commit to 
personal responsibility for safety; act to preserve, enhance and communicate safety concerns; strive 
to actively learn, adapt and modify (both individual and organisational) behaviour based on lessons 
learned from mistakes; and be rewarded in a manner consistent with these values (p.3). 
 
Although an effort has been made to distinguish between these two terms, there has still 
been no definite safety culture definition witnessed in research on safety (Hopkins, 2006; 
Huang, 2010).  Yule (2003) claims two main reasons why there is no definite safety culture 
definition in the literature. Firstly, different elements of safety culture have been emphasised 
by various researchers as being the most important, and secondly, the nature of culture is a 
difficult concept to define concisely.  Consequently, among the various safety culture 
definitions found in the literature, there were some arguments for and against the safety 
culture concept.  The definitions provided by IAEA (1991) and UK HSC (1993) are the two 
most outstanding and frequently incorporated in other safety culture definitions.  IAEA 
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(1991) define safety culture as “the assembly of characteristics and attitudes in organisations 
and individuals which established that, as an overriding priority, nuclear plant safety issues 
receive the attention warranted by their significance” (IAEA, 1991:p.1). 
 
Meanwhile, the U.K. Health and Safety Commission advocated safety culture as:   
… the product of individual and group values, attitudes, perceptions, competencies and patterns of 
behaviour that determine the commitment to, and style and proficiency of, an organization’s health 
and safety management... characterised by communications founded on mutual trust, shared 
perceptions of the importance of safety and by confidence in the efficacy of preventative measures. 
(HSC,1993: p.23).   
 
Predominantly, the safety culture definition includes attitudes, values and beliefs that are 
shared among the group.  These elements seem to be very crucial in determining safety 
culture within organisations and it represents how safety concerns are shared within the 
group.  In Weigmann et al.’s (2002) safety culture definition, they include the term 
“enduring” which refers to the stability of safety culture.  In conjunction with the nature of 
climate that evolves over a period of time, stability of culture is very important.  Learning 
and adaptation of safety culture take some time to be strengthened as it could not be 
instilled and changed instantaneously.  As argued by Pidgeon (1991), “good” safety culture 
is hard to define due to the fact that each organisation’s culture is unique and safety culture 
may be influenced by national regulation, marketplace and organisational leadership.   
However, Ostrom et al. (1993) argue that culture is encompassed of social norms and 
perceptions that include unspoken rules of behaviour that, if not followed, will result in 
punishments. He added that it is hard to understand the whole culture within groups, but to 
study and understand their norms is possible.   
 
In relation to the difficulty in making a clear conceptualisation of safety culture, 
Guldenmund (2010) suggests that a distinction between safety culture definitions can be 
made according to the level of safety culture.  The levels of safety culture as he 
conceptualised are core, manifestation or a combination of core and manifestation.  He 
argues that this distinction may offer direction for a subsequent research strategy (i.e., a 
research paradigm, research methodology, research method, research technique or research 
instrument).   Therefore, it seems possible and manageable to investigate and to identify  
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safety culture by its level and its representative dominant safety norms in view of the fact 
that understanding the whole organisational safety culture is very challenging.   
 
3.3 Safety Climate Definition 
Zohar (1980) was apparently the first to use the term safety climate in an empirical 
investigation on safety perceptions in Israeli manufacturing companies.  This term has been 
derived from the theoretical background of organisational climate.  He defined safety 
climate as a “summary of molar perceptions that employees share about their work 
environment” (p.96).   
 
Numerous definitions have been offered after the introduction of safety climate by Zohar 
(1980).  For example, Coyle et al. (1995) define safety climate as an objective measurement 
of attitudes and perceptions towards health and safety issues.  Safety climate is viewed as an 
individual attribute, which includes two factors: management’s commitment to safety and 
workers’ involvement in safety. Cox and Flin (1998) define safety climate as a manifestation 
of safety culture in the behaviour and expressed attitude of employees.  Cheyne et al. (1998) 
state that safety climate can be viewed as “a temporal state measure of culture, which is 
reflected in the shared perceptions of the organisation at a discrete point in time” (p.256).  
Indeed, safety climate can be regarded as the surface manifestation of culture derived from 
a sample of employees’ attitudes and perceptions at a particular point in time (Flin et al. 
2000).  Generally, the definitions of safety climate are apparently associated with safety 
culture as the shared aspects are emphasised in both definitions (Guldenmund, 2000). The 
perception aspect is more associated with safety climate as it implies employees’ perceptions 
towards management and the work environment.  
 
Despite the diverse safety climate definitions found in the literature, Weigmann et al. (2002) 
make a significant contribution by synthesising the safety climate definition based on the 
previous literature.  This definition is based on commonalities that exist in previous safety 
climate definition.  They define safety climate as: 
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the temporal state measure of safety culture, subject to commonalities among individual perceptions 
of the organization. It is therefore situationally based, refers to the perceived state of safety at a 
particular place at a particular time, is relatively unstable, and subject to change depending on the 
features of the current environment or prevailing conditions (p.4) 
 
The main aspects of Weigmann et al.’s (2002) safety climate definition with concern to time 
frame as a safety climate are subject to changes because of many factors (i.e., working 
practices, safety policy, safety procedures and management attitudes towards safety).  This 
dynamic nature of safety climate denotes that there is a great need for reliable instruments 
that can measure the safety climate of an organisation (Cooper, 1998). Consequently these 
psychometric measures can be utilised in determining the effectiveness of safety 
programmes in the workplace, and how to improve future programmes.   
 
Summary  
The theoretical and empirical progression of safety culture and safety climate have been 
derived from the trends of organisational culture and climate (Yule, 2003).  A debate has 
developed over the difference between ‘safety culture’ and ‘safety climate’ as there exists 
considerable arguments among authors within and across industries on how safety culture 
and safety climate should be defined.    Clarke (2000) argues that no one has developed an 
independent framework or attempted to operationalise safety culture on the basis of 
theoretical roots.   However, Hopkins (2006) states that although it is possible to identify 
theoretical development of safety culture concepts, most efforts attempt to deliberate over 
the empirical issues confining safety climate.  As a result these two terms were unable to be 
distinguished clearly within the safety literature as it does not present a unanimous 
definition, and also the terms safety culture and safety climate appear to be used 
interchangeably despite a different “etymology” (Cox and Flin, 1998; Hopkins, 2006).  In 
much the same way, Guldenmund (2000) argue that the distinction between these two term 
perhaps more on “terminological fashion” as researchers use the term climate in  1970s 
whereas researchers in the 1980s adopted the term culture.   
 
However, in order to measure safety culture or to change safety culture within an 
organisation, such a distinction is important (Weigmann, Thaden, Sharma and Gibbons, 
(2004).  In a similar vein, Mearns et al. (2003) describes safety climate as a manifestation of 
safety culture, stating that climate is directly measurable while culture is too abstract to be 
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measured directly.  Moreover, climate refers to a situation at a particular point in time while 
culture refers to a more lasting phenomenon (Hale, 2000).  It can be implied that measuring 
safety climate helps to identify underlying problems that occur within organisations and 
facilitates the improvement of safety culture since a stable positive safety culture could not 
exist instantly.  Therefore, it seems reasonable to deduce that measuring safety climate will 
raise aspects of the culture to a certain degree.        
 
While the variety of definitions and confusions of the term safety culture and safety climate 
have been suggested, this thesis will use the definition suggested by several authors who 
viewed safety climate as a manifestation of underlying safety culture (Cheyne et al. 2002; 
Clarke, 2006; Mearns et al. 2003).  Specifically, for the purpose of this study safety climate 
refers to individual perceptions of policies, procedures, and practices relating to safety in 
the workplace that manifest in the underlying aspects of safety culture (Neal and Griffin, 
2006).   Hopkins (2006) argues that the real choice of research strategy is more important 
although the distinction between culture and climate remain vague.  Since this current study 
focuses on changes in safety climate perceptions over a period of twelve months, when 
using safety climate survey it seems most viable that changes in safety climate perceptions 
reflect changes in the underlying safety culture.  Therefore safety climate is used to measure 
the manifestation level of safety culture (Guldenmund, 2010).   
 
3.4 Safety Culture and Safety Climate Measurement  
The conceptual differences between safety culture and safety climate indicate that they 
differ in terms of measurement.  Safety culture can mainly be assessed using qualitative 
methods, whereas safety climate can mainly been assessed using quantitative methods.    
 
3.4.1 Qualitative Method 
A number of qualitative methods have been used in safety culture measurement including 
interviews, focus group discussions and expert ratings.  Glendon et al. (2006) state that 
interviews may range from highly structured procedures to purely open-ended questioning 
with the aim of understanding respondents’ perspectives on target issues through generating 
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and analysing primary qualitative data. Normally in focus discussion groups, an organisation 
members provide information which interacts directly or indirectly with researchers using 
their own terms and concepts to express their point of view (Rousseau, 1990).  Therefore, 
through qualitative measurement, intensive and in-depth information can be obtained using 
the focal group’s own language.   
 
Qualitative methods have been used in several ways, with some researchers using interviews 
and focus groups results to develop questionnaire surveys.  A number of studies that have 
used qualitative data as the basis to construct the questionnaire survey have been found in 
the literature (for example, Clarke, 1999; Lee, 1998; Mearns et al 1998).  Clarke conducted a 
study among British Rail employees to examine the perceptions of a number of safety 
issues.  Based on a series of interviews with managers and a company accident report, she 
developed a 75-item questionnaire to assess the degree of shared perception of culture 
between workers (train drivers), supervisors and managers.  This measure allowed 
employees to respond to questions about safety culture from the viewpoint of different 
organisational levels as a means of assessing shared perceptions of culture.  Lee carried out 
a study to describe a detailed survey of attitudes towards safety at the Sellafield site of 
British Nuclear Fuels in Cumbria.  He conducted five mixed level focus groups and the 
result was used to develop a 172-item questionnaire.  The questionnaire domains include 
safety procedure, risk permit-to-work, job satisfaction, safety rules training, participation, 
control of safety and plant design.  Likewise, Mearns et al. conducted a study on safety 
climate in the offshore oil and gas production in the UK.  In order to report on workforce 
attitudes and perceptions with respect to safety, they also developed an Offshore Safety 
Questionnaire (OSQ) consisting of 52-item based on the literature review and focus groups.   
 
Another researcher used qualitative data to be combined with quantitative data.  For 
instance, Caroll (1998) used the qualitative method by conducting individual and group 
interviews based on the questionnaire survey data.  Initially he designed and piloted the 
questionnaire.  The use of questionnaire allowed the participants to be receptive to the 
questions during the discussion session.   Safety culture was then assessed based on the 
questionnaire data and interviews as a platform to discuss the participants’ safety value and 
behaviour in an attempt to convey an important message that would improve safety culture.   
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Another researcher used purely qualitative data in order to assess safety culture within 
organisation.  As an example, Farrington-Darby, Pickup and Wilson (2005) conducted a 
well-grounded qualitative approach to discuss the practical problems of understanding and 
addressing unsafe behaviour and negative safety culture in the railway industry.  Thirty four 
respondents in six groups were interviewed to gather information on safety related matters.  
The results revealed forty main factors that influence safe behaviour and safe culture.  The 
factors ranged in closeness of employees association to the unsafe event (factors at the track 
side) to more medium-term and distanced factors (for example, supervisors’ style of 
management).  Studies that have measured safety culture using qualitative method mainly 
used case study format when reporting their finding.   
 
Expert rating is another method that has been used to measure safety culture.  Luria and 
Yagil (2010) conducted a study to explore the significant referents of safety perceptions 
among permanent and temporary employees in order to identify the boundaries of safety 
climate in a heterogeneous workforce.  They used data from semi-structured interviews 
with employees in manufacturing organisations, using a combination of qualitative and 
quantitative methods to identify basic safety perceptions.  Independent rates used content 
analysis to examine the data.     
 
Although a qualitative method using interview, focus groups and ethnography is beneficial 
for getting in-depth information on specific issues, it suffers from several limitations.   The 
interviewer’s capability to form association with the respondents is very important as they 
need to extract relevant information within a limited time and make sure that the discussion 
is on the right track (Glendon et al. 2006).  Furthermore, for the ethnography approach the 
process is time consuming and it is not easy to get access to an organisation to immerse 
oneself to become one part of their members (Bryman, 2004)  
 
3.4.2 Quantitative Method 
On the other hand, the quantitative method is the most widely adopted for researchers to 
measure safety climate.   The first safety climate measurement, was developed by Zohar 
(1980). Since then, several researchers attempted to reuse Zohar’s (1980) safety climate 
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measurement (for instance, Brown and Holmes, 1986; Cooper and Phillips, 2004) and most 
of the other researchers attempted to develop their own safety climate measurement 
(Abdullah et al. 2009; Arboleda, Morow, Crum and Shelley, 2003; Cheyne et al. 1998; Flin et 
al. 2000; Harvey et al. 2002; Lin, Tang, Miao, Wang and Wang, 2008; Seo, Torabi, Blair and 
Ellis, 2004).  An extensive review of safety climate measurement revealed that there are a 
variety of safety climate measurement in various industries (for example, manufacturing, 
construction, offshore, nuclear, service, aviation and healthcare) across countries (e.g., UK, 
US, Australia, Sweden, Norway, Denmark, Taiwan, Hong Kong, Korea and Malaysia).  
Appendix A summarises 60 studies in safety climate research that were conducted between 
1980 to 2010 across various industries and countries.  Self-completion questionnaires have 
been extensively used to collect data from large samples for statistical analysis, whether in 
cross-sectional or longitudinal studies due to its cost-effectiveness (Glendon et al. 2006).   
 
Despite the continuing interest among safety culture or climate researchers, there is still no 
agreement among them on standardised safety climate measurement.  There is no “off-the-
shelf” safety climate instruments that can be utilised across domains or even within a single 
domains (Cox and Flin, 1998).  It has also been found that the multiple safety climate 
definition (for instance, Flin et al. 2000; Guldenmund, 2000; Weigmann, et al. 2002) indicate 
an assortment of safety climate measurement in the literature.   The shortest safety climate 
measurement was found in Hahn and Murphy’s (2008) study of healthcare and nuclear 
workers in the USA.  The safety climate scale was revealed to be uni-dimensional (1-factor) 
(for example, Hahn and Murphy, 2008; Neal and Griffin, 2006).  Meanwhile the longest 
safety climate measurement was demonstrated as being in 11 factors (For example, Baek, 
Bae, Ham and Singh, 2008; Findley, Smith, Gorski  and O’neil, 2007) 
 
The development of safety climate measurement over more than three decade shows 
evidence of disagreement on several issues.  The main dispute among safety researchers 
appear to be concerned with whether safety climate should be restricted to workforce’s 
perception of their management on safety-related matters (Brown and Holmes, 1986; 
Dedobeleer and Beland, 1991; Zohar, 1980, 2000),  or on the other hand, whether the 
management role is integrated with other safety issues such as risk perception, employee 
involvement, personal responsibility, perceptions of the physical work environment, and 
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job communication (Cheyne et al. 1998; Cox and Cox, 1991; Cox, Tomas, Cheyne and 
Oliver, 1998; Lee, 1998; Mearns et al. 1998; Williamson, Feyer, Cairns and Biancotti, 1997).   
 
Another issue is related to the inconsistency and non-uniformity of safety climate 
dimensions.  Having reviewed empirical research conducted in safety climate or safety 
culture over 30 years, there is non-uniformity and inconsistency of safety climate 
dimensions (Clarke, 2000; Coyle et al.1995; Flin et al. 2000; Guldenmund, 2000). Safety 
climate dimensions vary across industries, countries and samples in relation to the number 
of dimensions used, the content of safety climate measures as well as the terminology or 
labels used in the dimensions.   
 
Coyle et al. (1995) administered a safety climate questionnaire to two similar organisations 
to investigate the uniformity of the safety climate factors in similar organisations using the 
same questionnaires.  They factor-analysed each organisation’s questionnaire separately, but 
failed to find a consistent safety climate factor structure.  As a result, although they 
concluded that obtaining a universal stability of safety climate factors is highly uncertain, 
they argued that failing to produce a specific factor solution did not mean that the 
comparison of safety climate factors was meaningless.  Instead, they proposed that the 
identification of different factor sets for a given organisation were an effective means of 
determining where attention might be most usefully focused.   
 
Glendon and Litherland (2001) argue that the inconsistencies of safety climate dimensions, 
is due to the fact that a variety of questionnaires, samples and methodologies were used by 
different researchers.  They also mentioned that there is increasing evidence that consistent 
safety climate dimensions may not transfer from one organisation to another, particularly as 
every organisation differs in their management style and safety rules and regulations 
(Glendon and Litherland, 2001).  In all the studies reviewed on safety climate by previous 
researchers like Flin et al. (2000) and Guldenmund (2000) the presence of inconsistencies 
shows there is no universal set of safety climate factors.  Despite some similarities in 
underlying factors that exist between the different safety climate studies, the debate among 
researchers has not been disentangled until recently, and therefore the research field has 
advanced in empirical development rather than theoretical development.   
- 80 - 
Summary  
Having discussed safety culture and safety climate measurement it is obvious that majority 
of safety culture and safety climate studies (see Appendix A) employed quantitative 
methods with self-administered survey as the most favourable among researchers because it 
is convenient, practical and cost effectiveness (Glendon et al. 2006).  Although 
questionnaire survey has been criticised by Guldenmund (2007) as a “quick and dirty” 
instrument, the continuation of this survey instruments has demonstrated that it is a useful 
and valuable tools.  Indeed, the point of a safety climate questionnaire is to measure safety 
climate (which is the manifestation of safety culture) and measuring safety culture is very 
difficult and is insufficient if using validated questionnaire (Glendon and Staton, 2000; 
Guldenmund, 2000; Hale, 2000).   
 
In the realm of triangulation methods, quantitative and qualitative researchers agreed that 
both methods have distinctive prospects for measurement and theory testing (Weigmann et 
al. 2004). However, to date very few studies have adopted triangulation methodologies to 
investigate broader and deeper safety culture features (Glendon and Stanton, 2004) 
although it is believed that these methods would gain an exhaustive understanding of safety 
climate (or culture) (Glendon et al. 2006; Huang, 2010; Zohar, 2010). 
 
3.5 Safety Climate Common Themes 
Despite a lack of agreement on safety climate dimensions, general agreement does exist on 
the concept of safety climate, and its instruments share a broad design approach.  Safety 
climate instruments measure factors or themes derived from a review of the safety 
literature, which is based on interviews and focus groups.  In a review of 15 safety climate 
studies, Guldenmund (2000) identified the most frequently employed safety climate factors 
to include: management, risk, safety arrangements, procedures, training, competence and 
work pressure.  Management, safety systems, and risk appeared in two thirds of the 
reviewed safety climate instruments.  Competence and work pressure were prevalent in one 
third of the reviewed instruments. 
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Clarke (2000) has also made a significant contribution in her reviews of 16 empirical studies 
on the development of safety climate dimensions. There are many differences in number of 
dimension and the content of dimensions.  Based on her review she proposed five 
prevailing themes of safety climate dimensions.  The dimensions under the five themes 
proposed mainly shared similarity in meaning and interpretation.  Clarke classified safety 
climate prevailing themes into five broad categories: 1) work task/work environment, 2) 
individual responsibility and involvement; 3) management attitudes, 4) safety management 
system, and 5) management actions. 
 
Flin et al. (2000) summarised the three most common factors emerging from different 
studies as: 1) perceptions of management’s commitment to safety; 2) perceptions of safety 
management systems; and 3) perceptions of risk.  They also found a few less common 
factors, specifically work pressure consisting of workload, and work pace, and competence 
relating to the general competence level of the workers. 
 
It can be concluded that management commitment was regarded as the most dominant 
themes that appeared in safety climate dimensions.  Recent research suggests that 
management factors are the most included in safety climate measurement.  The existence of 
safety climate common themes implies that previous researchers tend to measure similar 
aspects of safety climate concerns in the context of their study.  This argument is in 
agreement with Zohar (2000) who claims that safety climate is context dependent and the 
instrument developed by the researchers contextually represents the safety matters in the 
study context.  These common themes have been referred to as a general guideline for 
researchers who develop their own safety climate instrument, such as Lin and his colleagues 
(2008).  They developed their safety climate instrument for the context of Chinese industrial 
workers by considering factors of management commitments, worker involvement, safety 
communication, risk judgement, work environment, attitude towards safety, competence 
and training.     
 
 
 
 
- 82 - 
3.6 Replication Studies 
Over the past 30 years of safety culture and safety climate measurement development, 
several studies have attempted to reuse or replicate psychometric measurement of safety 
climate scale, (for example, Brown and Holmes, 1986; Cheyne et al. 1998; Coyle et al. 1995; 
Dedobbeleer and Beland, 1991; Nielsen, Rasmussen, Glasscock and Spangenberg, 2008; 
Pousette, Larsson and Torner, 2008).  The evidence shows that a number of studies that 
have been conducted using prior safety climate scale have not entirely succeeded to 
replicate the original safety climate factor structure developed by previous researcher (for 
instance, Brown and Holmes, 1986; Dedobbeleer and Beland, 1991; Nielsen et al. 2008).  
However, recently several studies have shown that they can successfully replicate previously 
developed safety climate scale (for example, Pousette et al. 2008) 
  
The earliest study that reported to reuse safety climate scale was by Brown and Holmes 
(1986).  Using Zohar’s (1980) safety climate scale, they conducted a cross-sectional survey 
on production workers in 10 manufacturing companies in the US.  CFA results showed that 
the goodness-fit-of index did not fit the data well.  Therefore they were not able to 
reproduce Zohar’s safety climate model that was tested by Israeli manufacturing workers.  
They came up with their own safety climate model that was extracted using EFA and 
proposed a three-factor safety climate model for their sample, consisting of management 
concern, management action and level of risk.  Dedobbeleer and Beland (1991) then 
replicated Brown and Holmes’ (1986) three-factor safety climate structures in the 
construction industry in the US.  They were also not successful in making use of the 
original Brown and Holmes’ (1986) three-factor structure and came up with their own two-
factor structure.   
 
In another research, although they were using a questionnaire that had been developed in 
the same country, it also demonstrated unsuccessful replication.  For instance, a recent 
study conducted by Nielsen et al. (2008) on employees in the manufacturing sector in 
Denmark did not successfully replicate the Danish Safety Culture Questionnaire (DSCQ).  
The original DSCQ had been developed in Denmark and contained 13 factors consisting of 
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138 items; however, through CFA and EFA, this had been reduced to 6 factors consisting 
of 21 items.   
 
One reason that contributed to these differences was failure due to the various factor 
structures that were found for the different industries and for different settings where the 
organisations were located, i.e., Zohar, Israel; Brown and Holmes, US; Dedobeeler and 
Beland, US; Nielsen et al., Denmark.  Differences in safety climate dimensions or factors 
across industries and settings caused the safety climate factor structure to be inconsistent 
since it was developed from the early 1980s until now.  Glendon and Litherland (2001) 
argue that the inconsistencies of safety climate dimensions are due to the fact that various 
questionnaires, samples and methodology were used by different researchers.  In addition, a 
consistent safety climate may not transfer from one organisation to another organisation 
due to differences in management style, safety rules and regulations and therefore this 
reflect different perceptions towards safety climate (Glendon and Litherland, 2001; 
McDonald and Ryan, 1992).  In all the studies reviewed on safety climate by previous 
researchers like Clarke (2000), Flin et al. (2000) and Guldenmund (2000), the presence of 
inconsistencies shows that there is no universal set of safety climate factors.  There were no 
universal and stable safety climate factor structure as safety climate (or culture) research has 
been considered as too premature to regard as akin to the “Big Five” of the personality 
theorists (Flin, et al. 2000).  
 
Nevertheless, despite the failure of replication studies on the safety climate factor structure 
mentions above, several studies have successfully replicated the safety climate model that 
was developed by previous researcher (Cheyne et al. 1998, 2002; Pousette et al. 2008, 
Tharaldsen, Olsen and Rundmo, 2008).  These researches have been shown that safety 
climate factor structure has been successful in remaining stable across industrial sectors 
(Cheyne et al. 1998, 2002) as well as across countries (Pousette et al. 2008) in terms of 
replication of safety climate factor structure.  These evidences suggest that the notion that 
safety climate models were not universal and stable has been challenged.    
 
A study conducted by Cheyne et al. (1998) on large multinational manufacturing plants in 
the UK and France demonstrated that the five-factor structure continued to be stable when 
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it was tested in four different plants.  Using confirmatory factor analysis to test the factorial 
invariance of the safety climate scales across plants they found that the five factor safety 
climate model reached an acceptable goodness-fit of index with χ2 =1209.747, d.f.=395, 
p<.001, CFI=.886, GFI=.905, RMSEA=.051.  The factor loading of five safety climate 
factor structure had similar reliabilities across plants.  Therefore, the safety climate model 
was stable and consistent in four different manufacturing plants involved in paper goods 
production in the UK and France.    
 
In another study conducted by the same researchers in different manufacturing companies 
but also involving the production of paper and assorted goods, Cheyne et al. (2002) also 
reported that the model was extremely parsimonious as the model fit was considered as 
satisfactory.  Although the equal parameter estimate did not apply to the general context 
defined by the researchers, the overall similar structure indicated the same underlying safety 
climate factors.  Therefore, successful replication of the original model into two different 
samples gave support to a broad generalisation of the safety climate model proposed by 
Cheyne et al. (1998).   
 
A study conducted by Seo et al. (2004) of 722 US grain workers, revealed a good fit of the 
five-factor model to two different samples.  Using CFA techniques they reported that all of 
the factor loadings, standard errors, and Squared Multiple Correlations (SMC) were in good 
order and there were similarities between the calibration model and validation model.  They 
claimed that their study provided insights into the primary reason why previous attempts 
failed to find a consistent factor structure of safety climate.     
 
Recent evidence has been found for a successful replication study by Pousette et al. (2008).  
Using Cheyne et al.’s (1998) safety climate model, Pousette et al. (2008) reported that it had 
been successfully replicated in the Swedish construction industry which is totally different in 
terms of industrial context and setting.  Pousette et al. (2008) reported that the safety 
climate model seems to be able to generalise over different social contexts and it provides 
evidence that the safety climate scales were confirmed as suitable for measuring longitudinal 
studies.  The CFA results showed a very good model fitting with χ2 =2113, df=491, p<.001, 
NFI= .98, CFI=.98, RMSEA=.064 indicating that the second-order safety climate factor 
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was an appropriate representation of the common variation of Cheyne et al.’s (1998) 
original safety climate model.  The five factor safety climate has been renamed as 
Management Safety Priority, Safety Management, Safety Communication, Workgroup 
Safety Involvement and Safety Motivation.  
 
Having discussed the failure and success of safety climate replication study, it is argued that 
there is a possibility of reusing similar factor structure of safety climate to test them in 
different contexts and in different countries.  Given this evidence, the third objective of this 
current study is to test the factorial validity of Cheyne et al.’s (1998) safety climate factor 
structure through a replication study in a Malaysian manufacturing plant sample. 
 
3.7 Safety Climate as a Driver of Change of Positive Safety Culture 
Clarke (2000) argues that there was not much direction in terms of how organisations 
should achieve a positive safety culture, although much has been discussed about the 
benefit of having a positive safety culture.  There is still a lack of theoretical basis on 
determining what constitutes of a positive safety culture for organisations (Glendon et al. 
2006).  In order to understand how safety climate play a role in influencing and changing 
underlying safety culture, several safety culture models have been reviewed.  Most of the 
safety culture models are adapted and adopted from organisational culture models.  Several 
authors have conceptualised safety culture using the Three-Level Organization Culture 
Model introduced by Schein Edgar (1992) (Clarke, 2000; Guldenmund, 2000).   
 
Clarke (2000) proposes a safety culture model that is adapted from Schien’s organisational 
culture model. Clarke defines safety culture as “representation the basic values, beliefs and 
assumptions concerning safety that are embedded in the organisation” and defined safety 
climate as “the subjective perceptions of organisational members of the conditions of their 
work environment” (p.75).  Based on the empirical evidence reviewed and existing theories, 
she proposes a number of aspects of organisational safety culture onto Schein’s three-level 
model.  Table 2 illustrates the three levels of safety culture namely: 1) Surface level; 2) 
Intermediate level; 3) Deepest level.  According to Clarke, at the deepest level of the safety 
culture model is the basic understanding that safety is the overriding priority.  This core 
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assumption is manifested in many ways.  The manifestation of the core assumption involves 
all organisational members’ (managers, supervisors and workers) attitudes toward safety (the 
intermediate level).  Finally at the surface level, it is manifested as safety-related 
organisational strategy, structures, artifacts, and practices, as well as organisational 
members’ norms and practices. 
 
 
TABLE 2 
Aspects of Organisational Safety Culture 
 
Surface Level 
(norms and artifacts) 
Intermediate Level 
(beliefs and values) 
Deepest Level 
(Core Assumptions) 
Safety policy documents 
Safety information system 
Safety training 
Safety rules and procedures 
Quality and maintenance of 
equipment 
Accident reporting 
Near-miss/incident reporting 
Safety representatives and 
committees 
Managers’ actions (e.g. setting a 
good example on safety 
suggestions, policy-practice 
consistency) 
Supervisors’ actions (e.g. elevating 
safety concerns to managers, 
discipline) 
Managers’ attitudes (e.g. safety vs 
production priority, blaming 
workers for accidents) 
Supervisors’ attitudes (e.g. 
supervisor fairness towards safety 
complaints) 
Workers’ safety attitudes 
• Personal beliefs about risk 
and safety 
• Personal involvement 
• Individual responsibility 
• Evaluation of safety measures 
• Evaluation of work 
environment 
Understanding that safety is 
overriding priority. 
Note: From Clarke, S. (2000) Safety culture: underspecified and overrated?, International Journal of 
Management Reviews, 2(1): 65-90. 
 
Using Schein’s same organisational culture model, Guldenmund (2000) defined safety 
culture as “those aspects of the organizational culture which will impact on attitudes and 
behaviours related to increasing or decreasing risk” (p.251).   He didn’t provide a safety 
climate definition but discussed espoused values, which were operationalised as safety 
attitudes (the second layer of Schein’s model).    He adopted Schein’s three-level model of 
organisational culture, Eagly  and Chaiken’s (1993) model of attitude, and the architecture 
of attitudes toward safety proposed by Cox and Cox (1991) to develop a safety culture 
conceptual framework (see Table 3).  
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TABLE 3 
Levels of Culture, Their Visibility and Examples Thereof 
 
Levels of culture Visibility Examples 
 
1. Outer layer – artifacts 
 
 
 
 
 
2. Middle layer – espoused 
values/attitudes regarding: 
- hardware 
- software 
- people/live ware 
- risks 
 
3. Core – basic assumptions 
regarding: 
- the nature of reality 
and truth 
- the nature of time 
- the nature of space 
- the nature of human 
nature 
- the nature of human 
activity 
- the nature of human 
relationships 
Visible, but hard to 
comprehend in terms of 
underlying culture. 
 
 
 
Relatively explicit and 
conscious. 
 
 
 
 
 
Mainly implicit: obvious for 
the members, invisible, pre-
conscious. 
Statements, meetings, inspection 
reports, dress codes, personal 
protective equipment, posters, 
bulletins. 
 
 
Attitudes, policies, training 
manuals, procedures, formal 
statements, bulletins, accident 
and incident reports, job 
descriptions, minutes of 
meetings. 
 
Have to be deduced from 
artifacts and espoused values as 
well as through observation. 
Note: From Guldenmund, F.W. (2000). The nature of safety culture: a review of theory and research, 34:215-
257 
 
In his model, safety culture is also conceptualised in three levels.  The core level is the basic 
assumptions, which are unconscious and unspecific as it only understood by the members.  
At the middle level are the espoused values, which are operationalised as attitudes (for 
example, hardware, software, people and behaviour).  At the surface level are the visible 
manifestations of culture (for example, statements, meetings, inspection reports, dress 
codes, personal protective).  He also suggests that the basic assumptions lead to the creation 
of safety attitudes, which then influence behaviour through intention.  However, he didn’t 
mention what kind of method could be used in assessing each levels of safety culture 
although he argues that each level of this model can be studied separately. 
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Using different models to conceptualise safety culture, Cooper (2000) proposes a reciprocal 
safety culture model adapted from Bandura’s (1986) model of reciprocal determinism.  This 
model consists of three elements: 1) subjective internal psychological factors, 2) observable 
ongoing safety-related behaviours, 3) objective situational features (see Figure 6).  He claims 
that the reciprocal model provides a practical framework to analyse safety culture in a 
manner in which the holistic, multifaceted nature of the safety culture construct can be 
more fully examined in depth.  He also suggested a quantitative method to measure safety 
culture in a straightforward way.  Referring to his model in Figure 6, the internal 
psychological factors (for example, attitudes and perceptions) can be assessed using safety 
climate questionnaires, the actual ongoing safety-related behaviour can be assessed using 
behaviour checklists,  and the situational features can be assessed using safety management 
and system audits (Cooper, 2000). 
 
 
FIGURE 6 
Reciprocal Safety Culture Model 
 
 
 
 
 
 
 
 
 
 
Having discussed the above safety culture model it can be summarised that safety culture 
could be assessed using a quantitative method and using safety climate survey.  Although 
Guldenmund (2000) argued that there were no satisfying safety culture (or climate) models 
in safety research, the available model is considered to be useful in illustrating the 
framework of safety culture.   Nielsen et al. (2008) claim that although the differences 
PERSON 
Safety Climate:  
Perceptual Audit 
External 
Observable 
Factors 
Internal Psychological 
Factors 
SITUATION 
Safety Management System: 
Objective Audit 
BEHAVIOR  
Safety Behaviour: Behavioural 
Sampling 
CONTEXT 
Note: From Cooper, M.D. (2000) Towards a Model of Safety Culture, Safety Science, 36: 111-136. 
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between safety climate and safety culture continue to be indefinite, they can be 
differentiated to a certain degree in theory and in practice.  The discrepancy between safety 
climate and safety culture is, in practice, often more a question of interpretation than 
operationalisation (Mearns and Flin, 1999).  Many researchers agreed that safety climate has 
been commonly accepted to provide an indicator of the underlying safety culture (Cox and 
Flin, 1998; Hopkin, 2006; Mearns et al. 2001; Mearns et al. 2003).  
 
It has been argued that the concept of safety culture and safety climate cannot be treated 
separately as they are actually complementary albeit independent concepts.   Although other 
approaches were suggested and conducted to measure safety culture (for example, 
interviews and focus groups, safety audit, projective technique, observation), safety climate 
survey based on safety attitudes and perceptions was the most predominant method 
employed by previous researchers.  Glendon et al. (2006) claim that safety climate acts as a 
driver in changing the underlying safety culture.  They also suggest that safety culture could 
be accessed directly through the use of safety climate surveys or indirectly through 
successful safety interventions (Glendon et al. 2006).  Therefore it can be claimed that 
changes in safety climate can have an impact or influence on changing the safety culture.   
 
Given the overall support in the literature, the fourth objective of this current study 
attempts to examine changes in the employees’ perceptions of the safety climate over a 
period of time, which indicates significant changes to the underlying safety culture. 
 
3.8 Safety Climate and Group Differences 
Safety climate has been viewed by many researchers, as a shared beliefs or values on safety-
related matters (Guldenmund,  2000).  However, a growing amount of evidence suggests 
that safety climate (or culture) perceptions varies depending on working shifts, types of 
employment, tenure and department (or plants) (Baek et al. 2007; Collinson, 1999; Findley 
et al. 2007; Glendon and Litherland, 2001; Luria and Yagil, 2010; Mearns et al. 2001; 
Tharaldsen et al. 2008).  Such evidence suggests that despite the prevailing definitions of the 
above concept that suggest a unified set of safety beliefs and values, many of the studies 
demonstrates the existence of safety subcultures.  Safety subculture suggests a large group 
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within an organisation as a whole who do not share an overall perception of safety in the 
organisation and this leads to an absence of safety culture (Collinson, 1999; Health and 
Safety Laboratory [HSL], 2002).  Findley et al. (2007) point out that the diversity of 
management styles and levels of concerns for safety contribute to these differences in safety 
attitudes and perceptions among different groups within an organisation.  It is necessary to 
look at these differences, as ignorance of this matter could result in failure to identify 
different risk perceptions.   
 
Working units or departments were also found to contribute to the differences in safety 
climate (or culture) perceptions.  For example, Cheyne et al. (2002) found evidence of an 
industry-wide safety culture in their study of safety climate for two manufacturing 
organisations.  Differences between the two organisations were attributed to dissimilar 
organisational and environmental influences.  Cheyne et al. (2002) postulated that the 
similarities between the two organisations stemmed from a shared cultural structure within 
an industry while the differences reflected an organisation-specific safety climate. 
 
In a recent longitudinal study conducted by Tharaldsen et al. (2008) it was found that 
workers in the Norwegian oil industry varied in their safety climate perceptions depending 
on their oil platform, work area and type of company.  They concluded that safety climate 
dimensions are related to the actual and natural working units or departments within 
organisations.  Similarly, Lingard, Cooke and Blismas (2009) demonstrated that a group-
level safety climate was found in the Australian construction industry.  The two main 
findings were: 1) within workgroups, members develop consistent views relating to safety 
within their own teams; 2) differences in safety climate perceptions between workgroups 
occur because of the uniformity of safety climate perceptions within workgroups.    
 
There was also evidence to suggest that length of employment could contribute to the 
diversity of safety climate (or culture) perceptions.  As an example, Baek et al. (2007) 
investigate safety climate practices in the Korean manufacturing industry on 195 managers 
and 173 workers.  They found that length of employment significantly contributed to and 
affected the differences in safety climate level.  They concluded that the training and 
competence decreased with years of employment increased.  However, safety constructs 
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(for example, job security and satisfaction, pressure for production, perception of personal 
involvement in Health and Safety and workforces’ view on state of safety and culture) were 
found to be lowest among employees who were in their first to third year of employment.   
 
Another subgroup differences in safety culture (or climate) perceptions also appeared to be 
related to employees’ type of employment.  Employment status was found to affect 
employees’ perceptions on organisational safety.  For example, Collinson (1999) in his 
qualitative inquiry examined the affairs of state of accident reporting on North Sea oil 
installations.  He found that salary and benefit differences between contract workers and 
company workers was a reason why the contract workers felt remote from the 
organisation’s safety culture, and hence this factor contributed to a greater frequency of 
accidents among them.   
 
Cox et al. (1998) investigated the safety culture among UK manufacturing workers.  They 
found that there were differences in safety climate perception between permanent and 
temporary workers.  Permanent workers held significantly more positive safety attitudes 
than temporary workers in terms of management’s action for safety and quality of safety 
training, and also appraised commitment to safety.  Due to their job function and position 
to ease production, temporary workers were observed as being “less interested and more 
sceptical” compared to permanent workers on safety matters (Cox et al. 1998).  This is 
consistent with a study by Collinson (1998), who found that job insecurities were the factor 
contributing to their negative perceptions towards safety.    
 
Recently, Luria and Yagil (2010) conducted a study to examine the significant referents of 
safety perceptions among permanent and temporary workers in the Israeli manufacturing 
industry.  Their study revealed that permanent and temporary employees view safety 
differently.  Permanent employees were found to view both organisational and group levels 
as more significant whereas temporary employees tended to focus more on their own 
individual safety.  The authors argue that this was most likely due to the different types of 
psychological contract and levels of commitment.   
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Finally, working hour arrangement (shift or non-shift) were also related to the dissimilarities 
of safety culture (or climate) perceptions.  Mearns et al. (1998) found evidence of 
subcultures in their survey of 10 off-shores installations. In their study the subcultures 
varied mainly by occupation, age, shift pattern, prior accidents involvement and grade.  
Confusion and disagreement between groups exist as a result of subcultures within an 
organisation (HSL, 2002).   As asserted by Mearns et al. (2001), the examination into the 
Piper Alpha platform disaster emphasised  that although workers had their shift handed 
over, there  was a lack of communication between the day and night shifts and this 
contributed to the disaster. Nevertheless, differences in safety culture would give a positive 
influence on an organisation’s safety as it shows diverse perspectives and views regarding 
safety concerns.   
 
In reviewing the literature, there is growing evidence to suggest that safety culture (or 
climate) is not a uniform concept for all employees for the whole organisations.  Given this 
evidence on subculture differences within an organisation, the fifth objective of this current 
study is to examine sub-group differences on safety climate perceptions among four 
demographic factors (i.e., department, length of employment, types of employment and 
working shift) over a period of time.   
 
3.9 Safety Climate and Safety Outcomes 
Safety climate (or culture) survey has been used in numerous safety researches to measure 
safety performance (i.e., accidents/injuries, unsafe behaviour).  Mearns et al. (2003) asserted 
that there is increasing attention to the role of safety climate (or culture) to predict 
individual accidents and injuries in the workplace.  This is in line with the transition from 
traditional safety measures that are solely based on retrospective data or “lagging indicators” 
towards “leading indicators” such as safety climate (Flin et al. 2000).  It has also been 
argued that workers are less likely to engage with unsafe acts or unsafe behaviour when they 
favour the safety perception of their workplace (Hofmann and Stetzer, 1996).  The 
relationship between safety climate (or culture) and safety outcome (i.e., self-reported 
accidents and injuries; unsafe behaviour) has been widely investigated in various industries 
including manufacturing, construction and petroleum, (Clarke, 2006; Mearns et al., 2003; 
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Nielsen et al, 2008; Seo et al., 2004; Tharaldsen et al., 2008; Zohar, 2000, 2002).  Safety 
climate (or culture) has been found to be negatively correlated with workplace accidents or 
injuries indicating that when employees perceive safety climate positively they are less likely 
to be involved in workplace accidents.   
 
Several studies have examined the relationship between safety climate and safety outcomes 
by comparing safety climate scores between accidents and non-accident group.  For 
instance, Brown and Holmes (1986) in their study of manufacturing workers demonstrated 
significant differences between accident and non-accident groups in terms of the safety 
climate scored for all three dimensions identified.  Likewise, Lee (1998) reported significant 
differences between the self-reported accidents and non-accidents groups in all 15 safety 
climate dimensions.  Williamson et al. (1997) also found significant differences between the 
self-reported accident and non-accident groups on only two safety climate dimensions.  
Nonetheless, Alexander et al. (1994) cited in Clarke, (2006) found no significant difference 
between the accident group and non-accident group. 
 
Few studies have attempted to test the validity of safety climate measure with actual 
company accident records as well as self-report accidents and injuries. Nielsen et al. (2008) 
in their two cross-sectional analyses found that there is a relationship between safety climate 
and self-reported injuries and companies reported accidents.  Differences in accident rates 
were found to correspond with significant differences in factors of safety climate at the 
baseline of the identical plants, (i.e., Plant B scored lower on almost all safety climate factors 
and had higher accidents compared to Plant A).  However, Mearns et al. (2003) in their 
benchmarking of offshore safety found partial support for the hypothesis that safety climate 
predicts accidents, both with self-reported accidents and the official company accidents 
record.  This support was confined to year one where scores on the OSQ communication 
scales were significantly correlated with self-report accidents while the other eleven scales 
were not correlated as expected.   
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In spite of an increasing interest shown in safety climate (or culture) role in accident 
prevention, very few studies have attempted to measure longitudinal design or to explore 
the relationship between safety climate (or culture) and accidents over time (Clarke, 2006).  
A recent review by Payne et al. (2009) on the relationship between safety climate and 
accident and injury reported that retrospective studies were conducted more often than 
prospective studies.  The selection of retrospective design is possibly due to the ease of 
conducting this study compared to prospective design.  However, it has been argued by 
several researchers that prospective design yields a stronger relationship compared to 
retrospective designs (Clarke, 2006; Payne et al. 2009).  A recent longitudinal study 
conducted by Tharaldsen et al. (2008) in the Norwegian petroleum industry found that all 
safety climate dimensions except for safety prioritisation were negatively correlated with 
accident rate in Time 1 and Time 2, indicating that the more favourable the safety climate 
was perceived to be, the fewer accidents were reported.  However, one of the limitations of 
this study is that it does not mention the strength of the relationship over time.     
 
In summary, there seems to be growing empirical evidence to support the relationship 
between safety climate and safety outcome, although some of them did not successfully find 
the relationship (for instance, Alexander et al. 1994; Glendon and Litherland, 2001).  As 
such, the sixth objective of this present study is to examine the correlation between the 
safety climate and safety outcome (i.e., accident rate) over a period of time.    
 
3.10 Interface between Safety Training and Safety Climate  
Recent developments in the safety management field have emphasised the importance of 
safety training for ensuring workplace safety. Safety training is considered as one of the 
most common safety interventions as part of accident prevention (Cohen, 1998; Hale, 1984) 
or for the improvement of safety in the workplace (Cooper, 1998; Glendon et al. 2006).  
The purpose of this type of safety intervention is to change people’s safety behaviour and 
attitudes and influence them towards a more positive safety culture.  An extensive review of 
safety training in safety research literature was demonstrated by Cohen and Colligan (1998).  
In their article, they assessed the published report that had been drawn from the period 
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1980 through to 1996 wherein the safety training had been used as an intervention to 
enhance employees’ knowledge of workplace hazards, effects on behaviour changes, 
compliance to safer work practices and other action that aimed to reduce injuries, illness 
and disease.    
 
The rapid advances in the safety management field had also raised many questions mainly to 
roles of safety training and safety climate in organisations’ safety.  Wilson-Donneley et al. 
(2005), based on their substantial review of the safety literature concerning the 
manufacturing industry, proposed guidelines for developing a positive safety culture, one of 
which is preparing people through training.  They suggested that people have to be 
prepared and equipped with the competencies needed, including safety culture training.  In 
much the same way, Cooper (1998) claimed that in low accidents companies with a strong 
safety culture, safety training features that were specific and significant to the job had been 
incorporated in high quality job and safety programmes.  
 
Safety climate (or culture) research has been witnessed with a growing number of studies 
which had included safety training elements in safety climate (or culture) measurement 
across industries and countries (for example, Baek et al. 2008; Cheyne et al. 1998, 1999, 
2002; Coyle et al.1994; Cooper and Phillips, 2004; Cox et al. 1998; Lee, 1998; Lin et al. 
2008; Lu and Tsai, 2008; Luria and Yagil, 2010; Ma and Yuan, 2009; Neal et al. 2000; 
Ostrom et al. 1993; Zohar, 1980).  The presence of safety training elements in safety climate 
(or culture) dimensions or measurement indicates that to some extent safety training is 
predicted to be associated with safety climate.  For example, Zohar (1980) conducted a 
study on safety climate in the manufacturing industry in Israel.  In his study, he developed 
seven dimensions to evaluate safety climate.  The findings from his study suggest that safety 
training is perceived as an important requirement for successful safety performance at 
workplace.  It is also suggested that safety training is important as a higher work pace is 
viewed as potentially hazardous (Zohar, 1980).  Cooper and Phillips (2004) also found that 
management action and the importance of safety training (two safety climate dimensions) 
were predictive of safety behaviour of manufacturing employees.  Similarly, Ma and Yuan 
(2009) in their exploratory study on safety climate in Chinese manufacturing, found 
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employees had a strong perception of employees’ safety competency and employees’ safety 
commitment, but had weak perceptions of safety communication and safety training.  They 
also demonstrated that the safety training mean score differed between large enterprises and 
small medium enterprises (SME).  This is due to the fact that safety training rarely had been 
performed on SMEs and a lack of safety knowledge and skills resulted in accidents 
occurring.  Large enterprises pay more costs for safety training which changes employees’ 
attitude to management and improve perceptions of management support.  This consistent 
evidence provides an insight that safety training play an important role in safety climate.  It 
can be argued here that the safety knowledge and skills acquired as a result of attending 
safety training could influence safety climate (or culture) perceptions. Other researchers (for 
example, Neal & Griffin, 2004; Seo et al. 2004; Zohar, 2000) have identified safety training 
as being one of several important organisational factors underlying the domain of safety 
climate.    
 
Safety training has also been claimed as being one of the antecedents of safety culture in 
organisation (Glendon et al. 2006).  This has been demonstrated in a number of previous 
researches that found the element of safety training as one of the important antecedents to 
perceptions of a positive safety culture across an organisation.   For example, Arboleda, 
Morow, Crum and Shelley  (2003) in a study examining perceptions of three distinct groups 
of workers in U.S. haulage firms (drivers, dispatchers, and safety directors), identified four 
possible antecedents of safety culture: drivers’ safety training, driver scheduling autonomy, 
opportunity for safety input, and management commitment to safety. The study found that 
two antecedents (driver fatigue training and driver opportunity for safety input) significantly 
impacted perceptions of safety culture for all three groups   Likewise, Gillen, Kools, 
McCall, Sum and Moulden (2004) used focus groups of construction managers to identify 
antecedents of a positive safety culture and one of the factors identified was training. They 
found that continuing education programmes for workers helped them stay focused and up 
to date.    
 
One major criticism of the above-mentioned previous research is that, the researchers did 
not specifically investigate safety training impacts on safety climate using a causal 
relationship.  There were no direct correlations found between safety training (especially on 
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the safety training impacts) and safety climate, although recently a small number of studies 
attempted to investigate the influence of safety training on safety culture changes (for 
example, Harvey, et al. 2001; Pollit, 2005; Mottram, 2006).  Harvey and her colleagues were 
among the first studied the role of safety training on changing safety culture.  They 
investigated the effectiveness of a training programme to change safety culture and attitudes 
within an Atomic energy industry.  This longitudinal study demonstrated that there were 
significant improvements in attitudes and beliefs in two safety climate factors (i.e., perceived 
management style, risk taking) for management and professional employees.  Although 
training had an impact only for the higher grades of employees, safety training conducted in 
their research can be considered to have internal validity as it has achieved attitude change 
hence contributing to safety culture change.  This longitudinal study might have been far 
more interesting if the authors had included the relationship of safety training with safety 
climate (or culture) over a period of time in addition to safety climate (or culture) changes.   
 
Pollit (2005) in his case study demonstrates that UK construction company Frank Haslam 
Milan (Fhm) achieved its target of zero reportable accidents through its award-winning 
training and awareness programme.  In this case study three target groups (management, 
office staff, site corporate and end users, including clients, customers and members of the 
public) were given demonstrable skills in health and safety.  The results reveal that the 
company’s reputation as one of the safest in the industry improved its business 
performance and thus reflected its safety culture.  In much the same way, Mottram (2005) 
reported that safety training had helped the North-West division of Birse Civils, one of the 
UK’s leading civil engineers to achieve an accident rate of almost zero and place the 
company in the top one percent of the UK construction industry for safety.  This case study 
reveals that the four safety training programmes (i.e., site-safety management, construction 
skills certification scheme, first-aid training and appointed person training for lifting 
operation) conducted resulted in higher levels of safety awareness among employees.  It can 
be argued that the main weaknesses of the study by Pollit and Mottram is that they were 
reporting based on their observation of their case studies.  There was no statistical testing to 
link between safety training and safety climate (or culture) that indicates its effects.  Their 
study would have been more convincing if the author had adopted statistical testing in 
order to examine the safety training and safety climate relationship.    
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Overall, the evidence would suggest a hypothesis supporting a relationship between safety 
training and safety climate (or culture).  Hence, the seventh objective of this current study is 
to examine the correlation between safety training and safety climate over a period of time.  
This will identify to what extent that safety training has a direct effects on safety climate 
over time.   
 
3.11 Chapter Synthesis and Preview 
The preceding chapter explains literature review on safety culture and safety climate with its 
related issues.  An overwhelming impression is left on safety climate (or culture) literature 
which has been conducted over more than 30 years across industries and countries.  
Nevertheless, there were several prevailing issues that until today have not been resolved 
(for example, safety culture or safety climate definitions, and safety culture or safety climate 
dimensions).   
 
However, safety climate (or culture) research has shown that a considerable amount of 
research about sub-group differences exists.   This phenomenon has its implication on the 
safety climate (or culture) measurement, as the specific or context dependent safety climate 
measurement upon the level of organisational need to be developed (Zohar, 2010).   The 
following chapter will explain specifically the research context, aim, objectives and 
hypothesis development.  The conceptual framework for this study will also formulated and 
will provide an organising outline throughout the remainder of this thesis.   
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4 RESEARCH CONTEXT, AIM AND CONSIDERATION 
This chapter sets off by explaining the research context.  Then it elaborates on the research 
problem, research aim, research objectives and hypotheses based on the literature review 
undertaken.  Finally, the conceptual research framework is proposed to conceptualise this 
current study and serve as a framework in achieving the objectives outlined for this study. 
4.1 Research Context  
The concern for workplace safety in Malaysia started after the enforcement of FMA in 
1967.  By operating under this act, industries were more concerned about the physical 
aspects of safety such as equipment safety, how to prevent injuries in the workplace and 
how to ensure that the design of pressure vessels is safe (Bakar, 2006).  However, this 
legislation only covered and protected employees in the factory, quarry mining and 
construction sectors.  This practice took place until the Bright Sparklers incident in 1991.  
Like other countries such as the UK (with the Flixborough incident) and India (with the  
Bhopal incident), the enforcement of safety legislation in Malaysia was also due to an 
enormous workplace accident that triggered Malaysia to enforce a more comprehensive 
safety legislation (Soehod and Laxman, 2007).  In 1991, the manufacturing plant producing 
firework, Bright Sparklers which is located at Sungai Buloh, Selangor, Malaysia caught on 
fire and exploded.  This incident that had happened in 1991 resulted in huge workplace 
accidents, injuries, losses and damages.  The incident destroyed the whole manufacturing 
plant leading to 23 fatal cases and 103 injured employees at various levels of severity (Shaluf 
et al. 2002).   This incident was a turning point that sparked off many parties such as 
industries and government bodies to start considering soft issues (such as the human factor) 
in safety matter.  They began to realise that the hardware approach which focuses on 
technical aspects was insufficient at managing workplace safety issues.   
 
As a result, two years after the Bright Sparklers incident, the OSHA 1994 was announced.  
OSHA 1994 provided a legislative framework to promote, stimulate and encourage high 
standards of safety and health in the workplace (Yuen, 2006).  OSHA 1994 employed 
framework from the US Occupational Safety and Health (OSHA) 1970 and  the UK Health 
and Safety at Work Act (HASAWA) 1974 (LaDao, 2003).  Table 4 compares OSHA 1970, 
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HASAWA 1974 and OSHA 1994 with regards to their approach, aim, purpose, role of 
state, execution and regulation.  The aim of OSHA 1994 generally is to increase employees’ 
safety awareness and assist management to provide effective safety management through 
self-regulation within their workplace (Bakar, 2006).  Management responsibilities among 
others include providing sufficient information, safety training and adequate supervision to 
employees.  Recently, many countries widely adopted the tripartite approach as 
recommended by ILO and the World Health Organisation (WHO) to overcome safety 
issues in the workplace (Khan, Abdullah and Yusof, 2005). The inteference of the third 
party received considerable critical attention as it is a potent way of strengthening the 
workplace safety level.   
 
 
TABLE 4 
Safety Legislation Among the US, UK and Malaysia 
 
 United States of 
America 
United Kingdom Malaysia 
Name Occupational Safety and 
Health Act (OSHA) 
1970 
Health and Safety at 
Work Act (HASAWA) 
1974 
Occupational Safety and 
Health Act (OSHA) 
1994 
Approach Emphasis on engineering 
control in order to 
reduce the level of 
occupational exposure to 
toxic and harmful 
materials 
Emphasis on diagnostic 
and clinical aspect of 
health protection 
Emphasis on both 
engineering control and 
soft control 
Aim Specific, objective and 
pragmatic 
General General 
Purpose To protect individual For health protection Protection of all 
employees and their 
health statuses 
Role of state Minimum and voluntary 
basis by specialised 
technical non-
government bodies 
Tripartite approach 
which demands interfere 
from safety expert, trade 
unionism, medicine, 
education and local 
government    
Government agencies 
such as Department of 
Occupational Safety and 
Health (DOSH) and 
National Institute of 
Occupational Safety and 
Health (NIOSH) 
Execution Self-regulation Self-regulation Self-regulation 
Regulatory Detailed regulatory 
standard 
No detailed regulatory 
standard 
No detaiedl regulatory 
standard 
Note: From Soehod, K. and Laxman, L.K.P. (2007). Laws on Safety and Health in Malaysia. Universiti Teknologi 
Malaysia. Vot Number 71777 
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With the technological, economic and social development advances in the 21st century, the 
lives of employees have also been changed and improved.  However, the safety, health and 
conditions of work of many employees still remain laborious and have resulted in new 
problems as a result of these changes.  Malaysia has failed to keep occupational fatalities 
low, for instance; the rate of fatalities has remained stagnant at around 12.8 for every 
100000 workers from year 2000 to 2007 (DOSH, 2009a).  According to the 2009 annual 
report of the Social Security Organisation Malaysia (SOCSO), manufacturing is reported as 
the largest contributor to workplace accidents in Malaysia (for instance, 2005, 23,350 cases; 
2006, 21,609 cases; 2007;19,607 cases; 2008, 18,280 cases and 2009, 13,988 cases.  Although 
the statistics shows that there has been a steady decrease in the number of workplace 
accidents in manufacturing since 2005, this sector still is still considered as the main 
contributor within industrial accidents.  It contributed more than a quarter of the total 
number of workplace accidents in Malaysia in 2005 (38.2 percent), 2006 (37.1 percent), 
2007 (34.8 percent), 2008 (33.5 percent) and 2009 (25.3 percent) (SOCSO, 2009).   These 
data have been further supported by the statistics from DOSH Malaysia.  This department 
provides statistical data related to the number of workplace accidents that have been settled 
(see Table 5).  According to this data, the manufacturing industry has also been identified as 
the largest contributor to permenent disabilities from the year 2008 (109 cases), 2009 (79 
cases) and 2010 (154 cases).  Likewise, the non-permenent disabilities have also revealed an 
increasing number from 2008 (1,286 cases), 2009 (1,186 cases) and 2010 (1,367 cases).  The 
number of both disabilities and death cases for the manufacturing sector is approximately 
100 times higher than other sectors.     
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TABLE 5 
Number of Accident Cases Settled in 2008 to 2010 
 
 
Industry D PD NPD 
2008 2009 2010 2008 2009 2010 2008 2009 2010 
Manufacturing  60 53 57 109 79 154 1286 1186 1367 
Mining and Quarry 5 2 0 0 1 1 4 2 2 
Construction 62 62 63 2 6 4 40 34 46 
Agriculture, Forestry, 
Logging and Fishing 
35 40 29 6 8 17 513 363 433 
Infrastructure 15 18 11 9 3 3 69 85 34 
Transportation  8 8 11 1 0 1 18 18 13 
Trading 0 0 0 0 0 0 2 0 0 
Hotels and Restaurants  1 0 0 1 0 0 13 18 20 
Financial, Insurance, 
Real Estate and Business 
Services 
3 1 1 0 0 1 2 0 26 
Public Services and 
Statutory body 
1 1 3 1 0 2 3 0 36 
Total 190 185 175 129 97 183 664 1706 1977 
Note: From Department of Occupational Safety and Health, Malaysia (2008, 2009, 2010). D=Death; PD= 
Permenant Disabilities; NPD=Non-Permenant Disabilities 
 
 
Given this evidence, it can be said that the safety conditions in the Malaysian manufacturing 
industry are more dangerous and hazardous if compared to other industries, although the 
manufacturing industry has become the most important industry to local economic 
development.  It seems therefore that managing workplace safety with an emphasis on the 
human approach is strongly needed to prevent this problem from getting worse.  Indeed, 
ILO has revealed that the majority of employees in the world are not aware of workplace 
safety standards and guidelines by world safety agencies (Hamalainen et al. 2006).  Cross-
cultural differences are believed to restrict world safety agencies’ efforts to share and adapt 
the best safety management practices (Bust et al. 2008).  Most poor countries have no 
exposure concerning safety management; for instance, the data demonstrate that the 
frequency of workplace accidents in developing countries has been 10 to 20 times higher 
than in the developed countries (Basir, 2002).  There were also significant differences in 
terms of accident rates between developed and developing countries (Hamalainen et al. 
2006).  Moreover, while many organisations in developed countries are taking a zero 
accidents policy, organisations within the developing countries bring new issues.  Among 
the Southeast Asia countries, Malaysia has been ranked as having the third lowest accident 
rate (14,000 cases) and fatality rate (18.3 percent), after Brunei (7,658 accident cases, 10.0 
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percent fatality rate) and Singapore (7,452 accident cases, 9.8 percent fatality rate)  
(Hamalainen et al. 2006).     
 
With regards to this matter, the NIOSH Malaysia aims to inculcate a safety culture through 
education and safety training among Malaysian workforce (Thye, 2006).   To achieve the 
nation’s objectives, it is very important to educate and give more awareness to the 
employees in order to develop a safety culture, especially in the workplace.  In addition, the 
DOSH Malaysia has announced its OSH Master Plan 2015.  According to the master plan, 
Malaysia currently is at the end of standard setting (2004-2010) and moving towards 
enforcement level (2011-2015) and preventative level (2016-2020) (DOSH, 2009a, 2009b).  
It has been outlined that one of the strategies to achieve this level is to ensure that 
employees have new skills and knowledge as well as to promote preventative safety culture.  
The need to integrate soft elements within the workplace through a sound safety 
management system is of paramount importance.    
 
4.2 Research Problem 
Safety management has emphasised safety training as an important safety intervention to 
improve workplace safety.  It has been widely agreed that safety training is critical and 
therefore organisations have to invest in its resources to make a safer working environment 
(Burke et al. 2002, 2006; Cohen, 2004; Colligan and Cohen, 1998).  A considerable amount 
of studies have revealed that employee safety training has an impact by significantly 
improving safety knowledge, safety attitude, safety behaviour as well as encouraging 
employees to perform their work activities in a safe manner (Burke et al. 2006; Goetch, 
2005; Jensen, 2005; Lingard, 2002; Sinclair et al. 2003).  Workplace accidents and injuries 
have also been associated with safety training as it could help to decrease accidents, injuries 
and compensation costs (Gillings and Kleiner, 1993; Marsh et al. 1995).  By receiving 
appropriate safety training, employees are predicted to have sufficient knowledge, skill and 
be able to promote safety in an effective way (Fender, 2002; Yu and Hunt, 2004) as the 
ultimate goal of workplace safety training is injury prevention and control (Johnston et al. 
1994).  Nevertheless, safety training research to date has predominantly focused on safety 
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practices, implementation and evaluation of pre- and post-training in the workplace (for 
example, Cohen and Jensen, 1984; Goldenhar et al. 2001; Lippin et al. 2000; Mukherjee et 
al. 2000; Saari et al. 1994; Smith and Mustard, 2006; Weidner et al. 1998; Worsfold and 
Griffith, 2003).  Very limited research to date has investigated the long-term impacts of 
safety training over a period of time as well as examining the reduction of workplace 
accidents and injuries.  It is evident that there is a dearth of research which investigates the 
long-term safety training impact on various aspects of safety training outcomes over a 
period of time.  For this reason, an investigation of long-term impact on transfer of training 
among employees is very crucial to ensure that they have enough safety-related knowledge 
and skill to perform their job safely as well as to understand the risks associated with their 
job context.   
 
In much the same way, over three decades, safety climate (or culture) has been recognised 
as a vital and crucial solution for improving workplace safety across countries and industries 
(Zohar, 2010).  Safety climate (or culture) provides a basis to guide the safety behaviour of 
employees so that they develop perceptions and expectations regarding safety behaviour 
outcomes (Zohar, 1980).  Safety climate (or culture) has also been advocated as a “leading 
indicators” of safety performance (Mearns et al. 2000).  As a leading indicator, safety 
climate (or culture) is conceptualised as an antecedent and safety outcomes is 
conceptualised as the consequences (Payne et al. 2010).  It has also been revealed that safety 
climate is directly linked with a reduction in workplace accidents and injuries (Huang et al., 
2006; Zohar, 2002) and enhanced safety behaviours (Hoffmann and Stetzer, 1996).  The 
development of a positive safety climate (or culture) has also been suggested in the 
literature to be influenced by safety training.  A considerable amount of literature has also 
suggested that safety training has a potential influence on safety climate (or culture) and 
safety performance.  The rapid advances in the safety management field have also raised 
many questions, mainly to the roles of safety training and safety climate in organisations’ 
safety.  Numerous studies have incorporated the role of safety training in safety climate 
measurement (Cheyne et al. 1999; Cheyne et al. 2000; Cooper and Phillips, 2004; Cox et al. 
1998; Coyle et al. 1994; Griffin and Neal 2000; Lee, 1998; Ostrom et al. 1993; Zohar, 1980).  
As a consequence, it is hard to disregard the fact that effective safety training builds and 
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improves safety climate (or culture) (for example, Cooper,1998; Harvey et al. 2001; Lingard, 
2002; Mottram,2005; Polliot, 2005; Zohar, 1980).  It has also been argued that safety 
training has a high priority in building safety culture and could influence it dramatically 
(Cooper, 1998; Glendon and Stanton 2000; Jensen, 2005).   Nevertheless, to date far too 
little discussions has taken place to empirically study the impact of safety training on safety 
culture in the workplace.  Neither of these studies provide any descriptive evidence on how 
safety training could influence safety culture change.  Very few studies have attempted to 
investigate the impacts of safety on changes towards positive safety climate (or culture) over 
a period of time, a notable exception is a study conducted by Harvey and her colleagues 
(2001).  Although a considerable amount of investigation on safety climate issues has been 
done in many countries, to the best of the author’s knowledge there have been very few 
safety climate studies conducted in Malaysia, and more specifically, there have been none on 
the manufacturing industry.  Despite having the highest rate of workplace accidents, the 
manufacturing industry has become the most important indutry to the local economic 
development in Malaysia.  It contributed nearly quarter of Gross Domestics Product (GDP) 
in year 2008 (29.1 percent), 2008 (26.4 percent) and 2009 (26.2 percent) (Malaysian 
Economy Report, 2009/2010).    It would seem, therefore, that further investigation is 
needed in order to examine the extent to which long-term impacts of safety training could 
influence safety climate and subsequently contribute as a mechanism to facilitate and 
promote a positive safety culture within organisation.  A lack of theoretical foundation to 
link safety training and safety climate (or culture) over a period of time has also led to the 
researcher’s interest in examining the relationship.  Subsequently, it will be longitudinal in 
nature with data being collected on the same sample over two periods of time.  The data 
has been collected at two time points (Time 1 in 2008 and Time 2 in 2009) with twelve 
months apart. 
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4.3 Research Aim 
The aim of this longitudinal panel study is to investigate the influence of safety training 
impacts on achieving a positive safety culture (via safety climate changes), particularly with 
regard to improve safety outcomes in a Malaysian manufacturing plant over a period of 
twelve months.  
 
4.4 Research Objectives 
1. To examine the safety training impacts level over a period of time. 
2. To examine the correlation between safety training impacts and safety outcomes 
(accident rates) over a period of time. 
3. To test the factorial validity of Cheyne et al.’s (1998) safety climate factor structure 
through a replication study in the Malaysian manufacturing plant sample. 
4. To examine the changes in the employee’s perceptions of the safety climate over a 
period of time. 
5. To examine sub-group differences in terms of safety climate perceptions among 
four demographics factors (department, length of employment, type of employment 
and working shift) over a period of time.   
6. To examine the correlation between safety climate and safety outcomes (accident 
rates) over a period of time. 
7. To examine the correlation between safety training and safety climate over a period 
of time.  
 
4.5 Research Hypotheses: 
Hypothesis 1:   
From the literature pertaining to improved safety training impacts on safety knowledge and 
skill, safe work practices, safety behaviour and safety attitude change (section 2.3.5), the 
previous literature would suggest that a valid hypothesis would be that safety training 
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significantly increase safety knowledge and skill, safe work practices, safety behaviour and 
safety attitude.  
H1: There will be significant positive changes in scores on improvement in the level of safety training impacts 
through transfer of training and retention of knowledge from Time 1 to Time 2.   
 
Hypothesis 2:   
Given the support from the literature on safety training and its role in workplace accidents 
and injuries (section 2.3.6) it is believed that safety knowledge and skills transferred to the 
job context would lead to changes in the safe work practices, safety behaviour and safety 
attitude of the employees and therefore they are unlikely to lead to workplace accidents or 
injuries.   
H2: There will be significant negative correlation between safety training and safety outcomes (accident rate) 
at both Time 1 and Time 2.    
 
Hypothesis 3: 
The literature pertaining to replication studies in Chapter 3 (section 3.6) would lead to the 
hypothesis that there is a possibility to reuse similar factor structures of safety climate and 
to test them in different contexts and in different countries.   
H3:  The safety climate model that is hypothesised consists of a four-factor structure (Safety Management, 
Communication, Personal Involvement, Safety Standards and Goals) as reported by Cheyne et al. (1998) 
at both Time 1 and Time 2.    
 
Hypothesis 4: 
From the literature on safety climate as a driver of positive change to safety culture (section 
3.7), it has been suggested that changes in safety climate could indicate changes to the 
underlying safety culture. 
 H4: There will be significant positive changes in safety climate perceptions scores from Time 1 to Time 2.   
 
Hypothesis 5: 
Safety climate (or culture) literature suggests there is growing evidence that safety culture 
(or climate) is not a uniform concept for all employees for the whole organisations (section 
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3.8).  Given this evidence on subgroup differences on safety climate perceptions within an 
organisation, the literature would suggest the hypothesis that subgroup differences in safety 
climate perceptions exist.    
H5: Safety climate will be significantly different among four demographic factors (department, length of 
employment, type of employment and working shift) at both Time 1 and Time 2.  
 
Hypothesis 6: 
From the literature pertaining to association of safety climate and safety outcomes (section 
3.9), the suggested hypothesis would be that safety climate and safety outcomes (accident 
rate) would be negatively correlated.   
H6:  There will be significant negative correlation between safety climate and safety outcomes (accident rate) 
at both Time 1 and Time 2.   
 
Hypothesis 7: 
From the literature regarding the relationship between safety training and safety climate, it 
has been suggested that safety training is significantly predictive of safety climate (section 
3.10).   
H7: There will be a significant positive relationship between safety training and safety climate at both Time 
1 and Time 2. 
 
4.6 The Conceptual Research Framework 
Hypotheses 1, 2, 4, 6 and 7 are synthesised in the conceptual model, which is presented 
below in Figure 7.  To summarise, there will be a significant positive change in scores on 
improvement in the level of safety training impacts through retention of safety knowledge 
and skill transfer from Time 1 to Time 2 (H1); safety training will also be significantly 
negative correlated with safety outcomes at both Time 1 and Time 2 (H2).  Safety climate is 
hypothesised to be changed positively and significantly in all safety climate scores from 
Time 1 to Time 2 (H4).  Safety climate is also hypothesised to correlate negatively and 
significantly with safety outcomes at both Time 1 and Time 2 (H6).  Finally, safety training 
is hypothesised to correlate positively and significantly with safety climate at both Time 1 
and Time 2 (H7). 
- 109 - 
FIGURE 7 
The Conceptual Research Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.7 Chapter Synthesis and Preview 
The preceding chapter explained the context of this current study with a view of safety 
training and safety climate (culture) research gaps.  The identification of a lack of an existing 
body of knowledge related to several issues of safety training and safety climate (or culture) 
is addressed in the research problems.  Then, the research aim, objectives and hypotheses of 
this study are formulated based upon the literature review undertaken.  A conceptual 
research framework is then proposed that provides an organising structure all the way 
through the remainder of this thesis. 
 
The following chapter will explain the methodological choices and issues that form and 
affect the current study.  It will describe the researcher’s orientation, research design, 
population and sample, selection and development of data collection instruments, data 
collection and data analysis used in this study.  
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5 RESEARCH METHODOLOGY 
5.1 Introduction 
This chapter presents the methodological standpoint that has been used to guide this 
present study in achieving its objectives.  The methodology is regarded as an underlying 
principle that holds up the methods and selection which are based on the researcher’s world 
view (Hair et al. 2007).  The rationale and philosophical assumptions underlying this present 
study therefore led to the selection of the research design, population and sample, selection 
and development of data collection instruments, and the data collection and data analysis 
methods used in this study.  The following section will proceed with the explanation and 
justification of the methodology selected.     
 
5.2 Research Philosophy  
Research philosophy is very important in any kind of research whether it is natural sciences 
or social sciences.  Easterby-Smith, Thorpe and Lowe (2002) emphasised that if one fails to 
think of philosophical issues in one’s research, it can “seriously affect the quality of 
management research and they are central to the notion of research design” (p.27).  This 
means that, prior to conducting research, one has to think about the underlying philosophy, 
as philosophy is central to the notion of research design.  Research philosophy includes 
important assumptions about how the researcher observes the social world (Bryman, 2004).  
Easterby-Smith et al. (2002) identified three main reasons for the usefulness of 
understanding philosophy in business and management research: 1) it can help to elucidate 
research designs; 2) the researcher would be able to identify which is the most suitable 
design for his or her research; 3) the researcher would able to recognise and create research 
designs that are perhaps out of his or her past experience.  Therefore, understanding 
research philosophy and the underlying assumptions about how the researcher views the 
social world is imperative as it would facilitate the most effective implementation of the 
research project. 
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In relation to the research philosophy, Guba and Lincoln (2005) differentiated four main 
research paradigms.  These are: 1) positivism, 2) post-positivism, (3) critical theory, (4) 
constructivism.  Table 6 presents the four prevalent research paradigms which constitute its 
ontology, epistemology and methodology.   
 
TABLE 6 
Basics Beliefs (Metaphysics) of Alternative Inquiry Paradigms 
 
Item Positivism Postpositivism Critical 
Theory 
Constructivism 
Ontology Naive realism- “real” reality 
but apprehendible 
Critical realism-
“real” reality but 
only imperfectly and 
probabilistically 
apprehendible 
Historical 
realism-virtual 
reality shaped 
by social, 
political, 
cultural, 
economic, 
ethnic, and 
gender values; 
crystallised 
over time 
Relativism-local and 
specific constructed 
and co-constructed 
realities 
Epistemology Dualist/objectivist; findings 
true 
Modified 
dualist/objectivist; 
critical traditional/ 
community; findings 
probably true 
Transactional/
subjectivist; 
value-mediated 
findings 
Transactional/subjecti
vist: created findings 
Methodology Experimental/manipulative; 
verification of hypotheses; 
chiefly quantitative methods 
Modified 
experimental/ 
manipulative; critical 
multiplism; 
falsification of 
hypotheses; may 
include qualitative 
methods 
Dialogic/dialec
tical 
Hermeneutical/dialect
ical 
Note: From Guba and Lincoln (2005) Paradigmatic contriversies, contradictions, and emerging confluences, 
p.193. 
 
Ontology relates to the conjectures about the nature of social entities, in deals with “the 
questions of whether social entities can and should be considered objective or constructive” 
(Bryman, 2004, p.16).  Epistemology concerns the enquiry of what is (or should) be viewed 
as acceptable knowledge, where the main issue relates to “the question whether the social 
world can or should be studied according to the same principles, procedures as the natural 
sciences” (Bryman, 2004, p.11).  It also relates to a common set of conjectures on finding 
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the best methods of searching “in to the nature of the world” (Easterby-Smith et al. 2002, 
p.31).  The ontology and epistemology viewed by the researcher will affects the 
methodology with which the researcher thinks about the research.  Therefore it can be 
regarded that selection of a research paradigm is very crucial for every researcher in 
conducting research.  
 
5.3 The Researcher’s Paradigm  
The researcher’s paradigm is more aligned with the positivist orientation.  The view of 
positivism is widely accepted and recognised in the social research.  The researcher believes 
in the power of positivist paradigm in understanding and explaining the research context. 
The ontological position is that reality is real but apprehendible (Guba and Lincoln, 2005).  
Positivism assumes that there are social facts with an objective reality apart from the beliefs 
of the individual.  Easterby-Smith et al. (2002) argue that knowledge is only of significance 
if it is based on observations of this external reality.  The main idea of a positivist view can 
be regarded as being that the social world exists externally.  The positivist approach to 
research is that the research is undertaken in a value-free way, as far as is possible.  It can be 
inferred that the researcher must be independent and its properties should be measured 
through objective methods.  Epistemologically, findings are objectivist and true (Guba and 
Lincoln, 2005).  The positivist researcher is also known as the ‘resource’ researcher 
(Saunders, Lewis and Thornhill, 2007).  This means that positivist researchers attempt to 
explain and predict what happens in the social world by searching regularities and causal 
relationships between its constituent elements.  
 
In terms of methodological aspects, the positivist researcher is closely related with 
quantitative methods which use survey and verify hypotheses (Guba and Lincoln, 2005).  
Cresswell (2003) defines quantitative research as that in which the researcher primarily uses 
positivist claims for developing knowledge, such as cause and effect thinking, reduction to 
specific variables and hypotheses and questions, use of measurement and observation, and 
the test of the theories.  In this current study, questionnaire survey has been used for 
measuring safety training impacts, safety climate and safety outcomes in Time 1 and Time 2 
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as a main method for the positivist researcher in collecting data.  Data gathered from the 
survey and predetermined instruments is then analysed to produce quantifiable results 
(Creswell, 2003).  The choice of positivist orientation is believed to be a relevant and 
appropriate choice for investigating safety training impacts, safety climate and safety 
outcomes over a period of time.     
   
5.4 Research Design 
Research design refers to the basic strategy of the research by defining an action plan that 
proceeds from the primary research questions up to the conclusions and the justification 
behind it (Oppenheim, 1992). As asserted by Yin (2003), “a research design is an action 
plan for getting from here to there, where here is defined as the initial set of questions to be 
answered, and there is some set of conclusions” (p.20).  A selection of research designs 
might reflect decisions about the priority given to a range of dimensions of the research 
process (Bryman, 2004).  The five major research designs include: experimental and related 
designs (such as the quasi-experiment); cross-sectional design; longitudinal design (panel 
study or cohort study); case study design and finally comparative design (Bryman, 2004).    
 
In this present study, longitudinal design is employed due to the fact that longitudinal 
design is particularly well suited to examining complex phenomena in their contexts and for 
retaining the meaningful and holistic characteristics of the phenomena (Menard, 2002).  
Specifically, longitudinal panel design is used, since this design is appropriate when research 
questions and hypotheses are affected by how things vary over time (Hair et al. 2007).  
Longitudinal panel design refers to when a predetermined sample is arranged for the 
purpose of data collection, and the participants have agreed to have repeated measurements 
taken over an extended period of time (Hair et al. 2007).  The longitudinal panel design also 
does not aim at any substantial accuracy and does not have control groups (Oppenheim, 
1992).  For the context of this study, the data have been collected using the same sample in 
two periods of times with twelve month gaps (i.e., Time 1, September 2008 and Time 2, 
September 2009).  According to Pettigrew (1995), there are a number of meanings of 
change in longitudinal design, where every researcher has to define the meaning of change 
for his or her research.  Hence, in this study context change indicates the extent to which 
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safety training impacts influence the significant changes to safety climate perceptions, and 
consequently changes the underlying safety culture in the workplace, and results in a 
significant reduction to workplace accidents and injuries.  
 
Twelve-month gaps between Time 1 and Time 2 were chosen as this is believed to be 
sufficient to measure changes on safety training impacts and safety climate.  Menard (2002) 
asserts that for the purpose of measuring changes in attitudes over time, prospective panel 
designs appear to be adequate with longer-term recalled data. However, it was not 
specifically mentioned how long the longer-term recalled data would be.  Previous studies 
have shown various time gaps in measuring changes on safety training impacts and safety 
climate.  For example, a study conducted by Harvey et al (2001) used a gap of 18 months 
after safety training intervention to measure changes to the safety culture score.  Another 
previous study conducted by Pousette et al. (2008) used a six-wave longitudinal research 
project with approximately seven months between measurements.  Nielsen et al. (2008) 
used a twelve-month gap in their study examining changes in safety climate and accident 
rate in manufacturing plants in Denmark.  Similarly, Tharaldsen et al. (2008) had also used 
twelve-month gaps in between measurement in their study of safety climate on the 
Norwegian continental shelf.    For the purpose of this study, a twelve-month gap between 
measurement in this study is believe to be sufficient to measure changes to safety climate 
changes as well as safety training impacts. In an accident survey, the twelve-month 
reference period is frequently used to get sufficient number of accidents for analysis, 
although a shorter recall period is desirable to provide more accurate estimates (Landon and 
Hendricks, 1995).  However, the main purpose of the self-reported accidents and injuries in 
this study is not to give the actual number of accidents, but to show the pattern and change 
in self-reported accidents and injuries over a period of time.   
 
Nevertheless, in practice, longitudinal panel design anticipates that there may be some 
variation from one period to another as a result of missing data (Menard, 2002; 
Oppenheim, 1992).  For example, participants drop out of the study through moving, 
transfer or by way of choosing to withdraw at the later stages of the research.  Despite of 
this, Babbie (2008) claims that longitudinal studies are more advantageous over cross- 
sectional studies in providing information processes over time, and offering comprehensive 
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data on changes over time.  Moreover, a successful longitudinal panel study can make 
contributions to knowledge which cannot be obtained with other method (Oppenheim, 
1992).   
 
With regards to the longitudinal panel design selected for the present research, a 
quantitative approach using questionnaire survey has been employed as an appropriate data 
collection for this study.  Babbie (2008) states that survey research is the most appropriate 
method for those who are interested in collecting original data for describing a population.  
Survey research includes methods in which participants are asked questions directly through 
questionnaires or interviews.  In this present study, questionnaire survey is employed to 
obtain employees perceptions towards safety training impacts, safety climate and safety 
outcomes.    
   
5.5 Sampling Procedure 
The target population of this study was all production workers in the manufacturing plant 
under study who are involved in operations and production of the company product.  The 
selection of the target population was based on the fact that all of employees had received 
safety training and also this target group have a variety of hazards and accidents common to 
many other workplaces such as bleeding, tear, sprained, bruised, fractured, crushed, slash 
wound, loss of limb, swollen, sting/bite and burned.   
   
According to Babbie (2008), purposive sampling is a kind of “non probability sampling in 
which the units to be observed are selected on the basis of the researcher’s judgment about 
which ones will be the most useful or representative” (p.204).  In purposive sampling or 
judgemental sampling the researcher believes the sample represents the target population 
(Hair et al. 2007).  The researcher samples with a purpose in mind and has a specific 
predefined group that he or she is looking for.   
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5.6 Questionnaire Survey 
In this study, a questionnaire is employed as an instrument for collecting data.  The 
questionnaire was used to investigate the safety training impacts and safety climate 
perceptions of manufacturing plant production workers at both Time 1 and Time 2.   A 
questionnaire is a structured set of prepared questions (or measures) given to a group of 
people in order to measure their attitudes, beliefs, values and tendencies to act (Oppenheim, 
1992).  A questionnaire is commonly used in survey research within social science studies 
(Babbie, 2008; Easterby-Smith et al. 2002).  Questionnaires have a number of advantages: 
they save time and money and allow participants to complete them without interference 
from the researcher (Bryman, 2004).  In addition, the guaranteed nature of anonymity in 
questionnaire survey also encourages respondents to be truthful when answering the 
questions (Salkind, 2000).   
 
In the present study, three measurements have been used to gather information from 
participants.  The first measurement is for assessing impacts of safety training, the second 
measurement is to assess safety climate perceptions and finally the demographics including 
types of safety training attended, workplace accidents and injuries history.   The next section 
elaborates on the development and selection of instruments used for this study.   
 
5.6.1 Development of Safety Training Impacts Instrument  
The general design of the survey, and the questionnaire on which it was based, was 
determined through several discussions with the company’s Human Resource Manager, 
Safety Manager and Training Manager.  These discussions were supported by a visit to the 
manufacturing plant in Malaysia.  It was agreed that all of the production workers should be 
surveyed.  This would involve data collection for all production workers in two departments 
at two time periods (Time 1 and Time 2).   
 
Based on an extensive literature review and company documents, a number of items that 
make up particular subscales have been developed to ensure content validity of the 
instruments.  As explained in Chapter Two, four subscales of safety training impacts have 
been delineated to measure safety training impacts, namely: safety knowledge and skill 
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transfer, safety behaviour, safe work practices and safety attitude change.  A total of 31 
items were initially generated from a variety of sources.  As suggested by Dillman (2000), 
both positively and negatively worded items were included.  Double barrelled items, lengthy 
items, items with difficult vocabulary or multiple negatives, and ambiguous pronoun 
references were avoided (DeVellis, 2003; Dillman, 2000).   
 
Safety Knowledge and Skill Transfer 
The safety knowledge and skill transfer is operationalised as transfer and retention of safety 
knowledge and skills that employees acquired as a result of safety training that they had 
been attended.  This subscale intends to measure transfer and retention of safety knowledge 
and skills that show their understanding on safety.  This subscale consisting of nine items 
asks participants to rate the extent to which they agree with statements about the transfer 
and retention of knowledge in their job.  Six items were adopted from the Health and Safety 
Executive (HSE) (2000) and three items were developed by the researcher based on the 
literature review (i.e., Cheung and Spicket, 2007).  Although the six items that were adopted 
from HSE (2000) were originally to items in the safety culture maturity model, however the 
six items related to training and competence seems to be appropriate and suitable to 
measure the knowledge and skill transfer scale.  Table 7 illustrates the details of the scale 
and items. 
TABLE 7 
Safety Knowledge and Skill Transfer Subscale 
 
Items 
1. I am clear about what my responsibilities are for health and safety (HSE, 2000). 
2. I fully understand the safety and health procedures/instructions/rules associated with my job 
(HSE, 2000). 
3. Safety training has given me a clear understanding of all those aspects of my job, which are critical 
to safety (HSE, 2000). 
4. I am confident at applying the knowledge I gained as a result of safety training (Cheung and 
Spicket, 2007) 
5. I fully understand the safety and health risks associated with the work for which I am responsible 
(HSE, 2000). 
6. I am able to apply the knowledge I acquired in the necessary situations (Cheung & Spicket, 2007) 
7. I gained knowledge from this training program that enabled me to work more effectively and 
safely (Cheung and Spicket, 2007) 
8. The training I had attended covered all the safety and health risks associated with the work for 
which I am responsible (HSE, 2000). 
9. Sometimes I am uncertain about my responsibility to ensure safety and health at my workplace 
(HSE, 2000) 
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Safety Behaviour 
Safety behaviour is operationalised as employees’ perceptions of their own safety behaviour 
as a result of safety training that has been attended by them. This subscale seeks to measure 
employees’ perceptions towards their own safety behaviour, especially on safe or unsafe 
action that has been carried out by them as a result of safety training.   This subscale is 
made up of seven items and asks participants to rate the extent to which they agree with 
statements about their own behaviour with regards to performing work in a safe manner 
and reducing or minimising accidents or injuries.    In order to make up a safety behaviour 
scale, various sources have been used to ensure that what is being is measured is what was 
intended.  Therefore, two items have been adopted from Burke et al. (2002), two items have 
been adopted from Mukherjee et al. (2002) and the other three items have been adopted 
from Rundmo (1994) safety behaviour scale that has been validated by Mearns et al (2001).  
Two items from Rundmo’s have been changed from positive to negative wording (i.e, “I 
take shortcuts that involve little or no risk” was originally “I didn’t take shortcuts that 
involve little or no risk”; “I carried out work activities that are forbidden” was originally “I 
didn’t carry out work activities that are forbidden”).   The wording of one item of 
Rundmo’s items had also been changed (i.e., “I follow safety regulations to get the job 
done”, originally the word follow was “ignore”).  Table 8 presents the details of the scale 
and items. 
 
TABLE 8 
Safety Behaviour Subscale 
 
Items 
1. I take appropriate action to prevent recurrence of injuries, illness, accidents, and/or near misses 
(Burke et al. 2002). 
2. I feel that is worthwhile to put in effort to maintain or improve my personal safety (Mukherjee et 
al. 2000). 
3. The safety training has influenced my work behaviour (Mukerjee et al. 2000).  
4. I wear the personal protective equipment (PPE) that is required for the job. (Burke et al. 2002, 
company document). 
5. I take shortcuts that involve little or no risk. (Rundmo,1994). 
6. I follow safety regulations to get the job done (Rundmo,1994). 
7. I carry out work activities that are forbidden (Rundmo, 1994). 
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Safe Work Practices 
The safe work practices is operationalised as employees’ action on performing safe work to 
ensure safety and minimise risk, hazard and danger in their job context.  This subscale 
intends to measure employees’ actions when performing safe work to ensure safety and to 
minimise risks, hazards and dangers in their job context.  This subscale comprising of eight 
items asks participants to rate the extent to which they agree with statements about their 
safe work practices on performing their job safely.  Six items have been adopted from 
Burke et al. (2002) and two items have been developed by the researcher based on the 
literature review and company document. Details of safe work practices items are presented 
in Table 9. 
 
TABLE 9 
Safe Work Practices Subscale 
 
Items 
1. I properly dispose of materials and/or equipment that poses safety and health risks (Burke et al. 
2002). 
2. I use applicable hazards controls and equipment correctly (Burke et al. 2002). 
3. I practices safe chemical spill handling procedures (Burke et al. 2002). 
4. I apply the appropriate work practices to reduce exposures to hazards such as Standard Operating 
Procedure (SOP) (Burke et al.  2002, company document). 
5. I properly practise material handling procedures (Burke et al. 2002), company document).  
6. I properly use lockout/tagout procedures (Company document, Burke et al, 2002). 
7. I take general pre-cautions and meets permit requirements to perform my work (Burke et al. 2002). 
8. I am using hand tools with electric insulators when working at the electric area (Company 
document). 
 
 
Safety Attitude Change 
The safety attitude change scale intends to measure employees’ belief and feelings towards 
safety as a result of the safety training that they have attended.  This subscale asks 
participants to rate the extent to which they agree with statements about their own attitude 
towards the importance of safety and also their encouragement in maintaining safety at all 
times for any safety activity.  A seven-item scale has been developed from the various 
literature reviews pertaining to attitude changes as a result of safety training.  The ideas and 
wording or statements of the items are mainly from the literature and the company 
document; then it was modified by the researcher to suit to the purpose of asking for the 
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participant’s agreement on attitude changes as a result of the safety training.  Details of 
attitude change items are presented in Table 10. 
 
TABLE 10 
Safety Attitude Change Subscale 
 
Items 
1. I believe that safety is everyone’s responsibility (Addy et al. 2004). 
2. I feel encouraged to come up with new and better ways of doing things (Addy et al. 2004). 
3. The safety training has changed my attitude towards safety (Addy et al. 2004). 
4. I feel that individuals should encourage colleagues to work safely (Company document). 
5. I feel that it is important to maintain safety at all times (Company document). 
6. I believe that it is important to reduce the risk of accidents in the workplace (Company 
document). 
7. The training programme encouraged me to pursue further ‘on-the-job’ learning related to 
safety (Addy et al, 2004). 
 
5.6.1.1 Selection of Measurement Format 
According to DeVellis (2003), the researcher’s choice of strategy is imperative as it will 
affect the final format of their items, their response categories, and the methods that we will 
use to assess the instruments.  Some of the more popular scaling approaches include 
Thurstone scaling, Guttman scaling, semantic differential scales, graphic rating scales, visual 
analogue scales, and Likert scales.  Likert scale is nominated as one of the most common 
techniques to investigate attitude survey (Bryman, 2004; DeVellis, 2003).  This scale has 
been developed by Rensis Likert for asking attitude questions with the goal of measuring 
the strength of feelings about the area in question.   Respondents are typically asked for 
their degree of agreement with a series of statements that together form a multiple-indicator 
or item measure.   
 
Likert scales are constituted by a number of positively or negatively-worded declarative 
statements followed by response choices that show the degree of agreement or 
disagreement with the statement.  DeVellis (2003) suggests that the declarative statements 
should be strongly worded without vagueness.  This is due to the fact that, to a certain 
extent, mild statements may cause too much respondent agreement that results in modest 
variability among the responses. When using a Likert scale, respondents are asked to 
indicate the extent to which they agree or disagree with a given favourable or unfavourable 
- 121 - 
statement (DeVellis, 2003).  Although Likert originally used a five-point item response 
format (e.g., 1= strongly agree to 5 = strongly disagree), there are many variations of this 
approach.  However, for the purpose of the present study, the five-point Likert scale is used 
to respond to the items (1=Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 
5=Strongly Agree). A six-point variation of the Likert scale was used by Cheung and 
Spicket (2007) to measure change in safety attitudes as a result of safety training in Hong 
Kong laboratory.    
 
5.6.1.2 Expert Reviews  
The set of 31 items of safety training impacts was reviewed by a jury of experts (N=3) to 
make the most of the content validity of the instrument (DeVellis, 2003).  Three people 
reviewed the questionnaire; one was an academic member of staff who had researched 
safety culture and safety training (Dr Sharon Clarke); and the other two were the managerial 
staff from the manufacturing plant under study (Safety Manager and Training Manager).  
Changes have been made in terms of the scales name (removing the subscales label in the 
questionnaire), items order and questionnaire layout.  No additional items had been added 
and the wording remained the same as in the original.  During this process, as was reflected 
in the questionnaire cover, the purpose of the study and the anonymity and confidence of 
the participants were clearly mentioned to avoid confusion.   
 
5.6.2 Selection of a Safety Climate Instrument   
There are a variety of methods that have been used to assess safety culture and safety 
climate.  Unfortunately, however, there are no standardised or “off-the-shelf” tools that can 
be used across domains or even within a single domain (Cox and Flin, 1998).  
 
For the purpose of this study, a safety climate survey that was developed by Cheyne et al. 
(1998) was used.  Despite the failure of replication studies on safety climate factor 
structures found in the literature, several studies have successfully replicated the safety 
climate model that has been developed by Cheyne and his colleagues.  A study conducted 
by Cheyne et al. on large multinational manufacturing plants in the UK and France 
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demonstrated that the five-factor structure remained stable when it was tested in four 
different plants.  Using confirmatory factor analysis to test the factorial invariance of the 
safety climate scales across plants, they found that the five factor safety climate model 
reached an acceptable goodness-fit of index with χ2 =1209.747, df=395, p<.001, CFI=.886, 
GFI=.905, RMSEA=.051.  The factor loading of the five safety climate factor structures 
were all large and statistically significant indicating satisfactory reliabilities of the items 
across plants.  Therefore, the safety climate model fitted with the four different 
manufacturing plants involved in paper goods production in the UK and France.    
 
Another study conducted by the same researchers in a different manufacturing company 
but one that was also involved in the production of paper and assorted goods, Cheyne et al. 
(2002) also reported that the model is extremely parsimonious as the model fit was 
considered as satisfactory.  Although the equal parameter estimates do not apply to the 
generalisation context defined by the researchers, the overall similar structure indicated the 
same underlying safety climate factors.  Therefore, successful replication of the original 
model into two different samples gave support to a broad generalisation of the safety 
climate model proposed by Cheyne et al. (1998).   
 
Recently, evidence has been found of a successful replication study by Pousette et al. 
(2008).  Using Cheyne et al.’s (1998) safety climate model, Pousette et al. (2008) reported 
that Cheyne’s et al.’s safety climate model had been successfully replicated in the Swedish 
construction industry which is totally different in terms of industrial context and setting.  
Pousette and his colleagues reported that the safety climate model seemed to be able to 
generalise over different social contexts and it provides evidence that the safety climate 
scales were confirmed as suitable for measuring longitudinal studies.  The CFA results 
showed a very good model fitting with χ2 =2113, df=491, p<.001, NFI= .98, CFI=.98, and 
RMSEA=.064, indicating that the second-order safety climate factor was an appropriate 
representation of the common variation of Cheyne et al.’s original safety climate model.  
The five-factor safety climate was renamed or relabelled as Management Safety Priority, 
Safety Management, Safety Communication, Workgroup Safety Involvement and Safety 
Motivation.  
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The researcher believes that the adoption of Cheyne et al.’s (1998) safety climate survey 
instrument is the most suitable because it has been validated within the manufacturing 
industry in the UK and Europe.  In addition, it has proven the reliability of each scale with 
the accepted Cronbach’s α and been validated by the safety professionals.    
 
Therefore, safety climate survey was used as an instrument to measure the underlying 
changes of safety culture that will be tested in two periods of time (September 2008,  Time 
1 and September 2009, Time 2). This longitudinal panel study measures the changes or 
improvement in safety climate score that indicate changes in safety culture.  There are five 
dimensions for measuring safety climate, namely Safety Management (14 items); Personal 
Involvement (5 items); Communication (5 items); Individual Responsibility (5 items); and 
Safety Standards and Goals (3 items) which were based on Cheyne et al. (1998).  Written 
permission was obtained from the main author to use the thirty-item safety climate (safety 
attitudes) scale in the instrument.  A five-point Likert scale was used to respond to the 
items (1=Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree).  Details 
of the scales and items are illustrated in Table 11. 
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TABLE 11 
Safety Climate Instrument 
 
Scales and Items 
Safety Management  
1. Safety and health has a very high priority in my workplace. 
2. Safety specific jobs always get done. 
3. My line manager listens to my concerns about safety and health. 
4. The company makes an effort to prevent accidents happening. 
5. Management are prepared to discipline workers who act unsafely. 
6. The safety training I receive is not detailed enough for my job. 
7. Levels of safety performance have improved here over the last two years. 
8. Safety training has a high priority in my workplace. 
9. There is a process of continual safety improvement in the company. 
10. Management takes the lead on safety issues. 
11. What is learnt from accidents is used to improve safety training. 
12. On my site we have defined safety improvement objectives. 
13. Supervisors actively support safety. 
14. The company is only interested in health and safety after an accident occurs. 
 
Personal Involvement  
1. Everyone plays an active role in safety matters. 
2. People in my workplace want to achieve the highest levels of safety performance. 
3. Only a few people who work here are involved in safety and health activities. 
4. My colleagues and I help each other work safely. 
5. Accidents and incidents are always reported. 
 
Communication  
1. Safety issues are included in communication meetings. 
2. I have been shown how to do my job safely. 
3. There are good communications here about safety issues which affect me. 
4. Relevant safety and health issues are always communicated. 
5. I am informed of the outcomes of safety and health meetings. 
 
Individual Responsibility  
1. I look out for others’ safety  
2. I can influence performance 
3. Safe working is a condition of employment 
 
Safety Standards and Goals  
1. Minor/trivial accidents are tolerated as part of the job. 
2. It is sometimes necessary to take unsafe shortcuts to get the work done. 
3. As long as there are no accidents unsafe behaviours are tolerated. 
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5.6.3 Background Information 
Participants’ background information, such as age, gender, department, years of service, 
type of employment and working shift were collected in a separate section of the 
questionnaire identified as personal participant information.  In addition to demographic 
information, the questionnaire encompassed the following sub-sections which are explained 
below.   
 
5.6.4 Accidents History 
One item, “Have you ever had a work-related accidents or injury in the last 12 months?” 
was used to measure employees’ accidents and injuries.  This question was scored to 
produce a dichotomous variable (1=yes, they had accidents or injury, 2= no accident or 
injury).  In addition, if participants answered “Yes”, they had to identify the type of accident 
or injury that they had experienced.  Ten types of accidents and injury have been listed and 
participants have to tick any that are related to them (i.e., Bleeding, torn, sprained, bruised, 
fractured, crushed, slash wound, loss of limb, swollen, sting/bite and burned).  
 
The use of self-report workplace accident history is the most suitable method to get data on 
the accident rate in a participating organisation.  This is due to the fact that no access to 
formal accident data (actual accident statistics) was given by the organisation.  Furthermore, 
in the initial questionnaire, there was a question asking about the participants’ severity level 
of accidents or injuries that they had been involved in.  However, it had been removed as 
the participating organisation would not let the researcher ask that kind of question.  The 
question was “Please rate the severity level of accident: 1) Minor injuries, 2) Major injuries, 
3) Fatal”.   
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5.6.5 Types of Safety Training 
Eleven types of safety training were listed, (i.e., safety and health training awareness, 
emergency response plan training, risk management training, hearing conservation training, 
safety and health committee training, chemical handling training, material handling training, 
forklift training, radiation safety training, basic fire fighting training, and basic first aid 
training.  Participants were asked to tick any type of safety training that they had attended in 
the current manufacturing plant.   
 
In addition to the above-mentioned sections in the questionnaire survey, an open-ended 
question was included at the end of the questionnaire and participants were asked if they 
had any comments on the instruments or other comments about safety in their workplace.  
As asserted by Pett, Lackey and Sullivan (2003), an open-ended question is important for a 
newly developed instrument to further improve the questionnaire from the participants’ 
views.   
5.7 Procedure of Translating Instrument 
As the participant’s first language is Malay, therefore translation to their language is the 
most appropriate approach.  The questionnaire was translated into Malay language using a 
back translation technique (Brislin, 1970).  Firstly, two Malay language experts were 
assigned to translate the questionnaire from English version to Malay version.  Then, the 
Malay version was translated into English by two language experts, and lastly a jury 
evaluated the translated measurements and validated the most appropriate version to be 
used in the present study.    
 
5.8 Pilot Test 
Pilot testing is concerned with a preliminary study to ensure suitability of instruments to 
meet the aim of the study and it is implemented during the initial stage of a study.  Pett et 
al. (2003) argue that no one can write a perfect instrument, even if that researcher has had 
years of experience in developing instruments.  Pilot testing a new instrument is imperative 
(Babbie, 2008; Bryman, 2004; DeVellis, 2003; Openheim, 1992), for the researcher as it 
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facilitates him or her to practise conducting the study and make less mistakes in the real 
study.  It also allows him or her to ascertain the participants’ level of understanding for the 
given instructions in the questionnaire.  Hair et al. (2007) argue that “no questionnaire 
should be administered before the researcher has evaluated the likely accuracy and 
consistency of the response” (p.278).  Moreover, even before pilot testing, it is 
recommended that a peer assessment of the original draft of the newly formed instrument 
is acquired (DeVellis, 2003).  Pilot testing a newly developed instrument should be 
undertaken with respondents selected from the same population from which the subjects in 
the proposed major study will be selected (Lackey and Wingate, 1998).  Those individuals 
who participate in the pilot study should not be included in the major study.   
 
Subsequently, for the purpose of this current study, the 31 items of safety training impacts 
questionnaire and the 30 items of the safety climate questionnaire was pilot tested (along 
with other questions related to the participants’ background) in August 2008 with a sample 
of 50 employees from one of the departments of the manufacturing plant under study.  The 
pilot study participants were informed that no individual response would be identifiable and 
all data will be treated as confidential and anonymous.  A total of 50 employees on this 
manufacturing plant returned the pilot questionnaire (with a 100% response rate).  Thirty-
one items of safety training impacts and thirty items for safety climate were coded and 
inputted into Statistical Package for the Social Sciences (SPSS) version 16.  The reliability 
and validity of the constructs need to be assessed to ensure the measurement is reliable and 
valid and is free of measurement error (Hair et al. 2007).  Reliability refers to stability or 
consistency of a measurement to produce identical, similar and repeatable results when 
repeated measurements are made (Babbie, 2008; Hair et al. 2007). The most common test 
of reliability analysis is Cronbach’s Coefficient α (Salkind, 2000).  Cronbach’s α provides a 
measure of the degree to which the full scale derived from a set of items is free from error 
(Cozby, 2005).  If the Coefficient α value exceeds .7, it shows that the questionnaire has 
high reliability (DeVellis, 2003).  Cronbach’s α testing was carried out for each of the scales. 
The initial result for each scale is presented in Table 12.  The pilot study results were 
analysed and modifications were made to the questionnaire.   
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TABLE 12 
Reliability For Each Subscale Before Modification 
 
Scales 
 
Cronbach 
α 
Safety Training  
Safety Knowledge and Skill Transfer .79 
Safety Behaviour .68 
Safe Work Practices .83 
Safety Attitude Change .74 
 
Safety Climate 
Safety Management .84 
Communication .85 
Personal Involvement .71 
Safety Standard and Goal .79 
Individual Responsibility .47 
 
 
Based on the pilot study results, the following changes were made in the Safety Training 
Impacts Survey:  the removal of these items from their subscales is due to the fact that it 
improves the Cronbach’s α value more effectively.  
• One question “Sometimes I am uncertain with my responsibility to ensure safety and 
health at my workplace”, was removed from the Safety Knowledge and Skill Transfer 
subscale. 
• One question “I carried out work activities that are forbidden”, was removed from the 
Safety Behaviour subscale. 
• One question “I feel encouraged to come up with new things in performing an activity 
at my workplace”, was removed from the Safety Attitude Change subscale.    
 
For the Safety Climate Survey, the following changes were made: 
Three questions - “I look after my colleagues safety”, “ I could influence safety and health 
performance here” and “Working safely is a condition of employment here” were removed 
from the Individual Responsibility Scale.  This scale does not have a good internal 
consistency, with a reported Cronbach’s α value of .47.  This result is similar to the study 
conducted by Cheyne et al. (1998) with the Cronbach’s α of .47 for the Individual 
Responsibility Scale.  This is also supported by the research conducted by Pousette et al. 
(2008), which found a four-actor model and also suggested the Individual Responsibility 
Scale was better presented as an individual level variable related to safety motivation rather 
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than an element of safety climate.  The new result for Cronbach’s α after removing six items 
is presented in Table 13.   
 
TABLE 13 
Reliability For Each Sub-Scale After Modification 
 
Scales 
 
Cronbach α 
Safety Training  
Safety Knowledge and Skill Transfer .87 
Safety Behaviour .73 
Safe Work Practices .83 
Safety Attitude Change .75 
 
Safety Climate 
Safety Management .84 
Communication .85 
Personal Involvement .71 
Safety Standard and Goal .79 
 
 
Assessing reliability is not sufficient to ensure the quality of the measurement obtained, as 
such content validity refers to the extent to which a construct or dimension measures what 
it is supposed to measure and a specific set of items reflects a content domain (DeVellis, 
2003; Hair et al. 2007).  Content validity has been conducted by three subject matter 
experts; one is an academic staff member who had researched in safety culture and safety 
training (Dr Sharon Clarke) and the other two were the managerial staff from the 
manufacturing plant under study (Safety Manager and Training Manager).  
 
5.9 Finalised Questionnaire 
The safety training scale was composed of 28 items: eight items on safety knowledge and 
skill transfer, six items on safe work behaviour, eight items on safe work practices and six 
items on safety attitude changes.  The safety climate scale consisted of 27 items: 14 items on 
safety management, five items on communication, three items on personal involvement and 
three items on safety standards and goals.  A set of demographics factors consisted of 6 
items to measure the participants’ background (i.e., age group, gender, department, 
designation, tenure, type of employment and working shift).  One item measured accident 
involvement in the last twelve months and one item measured type of injury.  Finally, the 
- 130 - 
participants were asked to tick one question about the safety training course that had been 
attended.   
 
In addition, each participant was also provided with the study information sheet that was 
approved by the Manchester Business School research ethics committee in The University 
of Manchester.  It explained the purpose of the study as well as the nature of the study 
being confidential and anonymous (see Appendix B for the final questionnaire). 
 
5.10 Procedure for Data Collection  
The researcher gained access to conduct her study in one of Malaysia’s manufacturing 
companies through a series of discussions with the Human Resource Manager, Safety 
Manager and Training Manager of the participating company.  Initially, the researcher 
contacted the Human Resource Manager to ask to use their production workers as a sample 
for the study and then discussed with their Safety Manager and Training Manager the safety 
training implementation and types of safety training conducted within the company.  Due 
to the geographical and location problems, all of the discussion was done over the phone 
and by email.  Finally permission was granted from the Human Resource Manager at the 
participating manufacturing plant to use production workers as participants for the present 
study in two periods of time (i.e., Time 1, September 2008 and Time 2, September 2009).  
The researcher described the study and presented a copy of a survey instrument to be used 
to the Human Resource Manager during the pilot study and the actual study.  The Human 
Resource Manager then attained endorsement from the senior management to participate in 
the study.  The Human Resource Manager agreed to administer the survey during the pilot 
study, the actual study Time 1 and the actual study Time 2 as a favour to the researcher.   
 
One month before the pilot study, a letter was sent to the Human Resource Manager 
informing them that the pilot study was going to be conducted.  A set of 50 questionnaires 
were sent to her in the first week of August 2008.  Two weeks later, 50 complete 
questionnaires were received by the researcher.  After the pilot study, 400 sets of the 
finalised instrument were sent by the researcher herself in September 2008 (the first survey) 
to the Human Resource Manager of the participating company, along with an envelope and 
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instructions on how to administer the survey.  The Human Resource Manager who 
administered the survey was asked to emphasise voluntary participation, telling the workers 
that they could withdraw from the survey at any time and it would not affect their salaries 
and job security.  Participants were asked not to write their names and there was no coding 
system used to identify the participants.  Participants were also given a pencil and one key 
ring as a token of appreciation.  A token of appreciation might help to increase the return 
rate of the survey as participants may feel that the researcher valued the time they spent 
completing the survey (Dillman, 2000).  
 
The Human Resource Manager who administered the survey was also asked to clearly state 
that they were only distributing the survey as a favour to the researcher.  Participants were 
asked to put their answered questionnaires in an envelope provided with the questionnaire.  
Upon completion, the envelope was sealed and collected by the Human Resource Manager.  
After four weeks of the distribution of the questionnaire, the researcher came back to the 
company and managed to collect 330 sets of questionnaires.  The response rate of the 
questionnaire was 83 percent and was considered to be excellent. 
 
The second phase of the survey was conducted in September 2009 (12 months after the 
first survey).  A month before the questionnaire had been sent to the company, the Human 
Resource Manager of the participating company was informed via phone call and email 
about the second phase of the survey.  A set of 412 questionnaires was sent via mail directly 
to the Human Resource Manager of the participating company.  However, the researcher 
only received complete questionnaires after four months of data collection.  This was 
particularly because of the production peak time that is beyond the researcher’s control.  
Although the return questionnaires were slightly behind schedule, the response rate of the 
questionnaire was 98 percent and was considered excellent. 
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5.11 Characteristics of the Sample 
5.11.1 Participants 
On both occasions, the proportion of male and female production workers was almost the 
same, as more than half of the participants both times were female.  The largest age group 
both times was the 21 to 30 year olds, followed by the 31 to 40 year olds and the 41 to 50 
year olds.  It is obvious that none of the participants were above 50 years old in Time 2, 
whereas in Time 1 there were only two participants in that age group.   The proportions of 
the participants’ department were not equal.  Three quarters of the participants were 
working for the FFC (Flexible Flat Cable) department in Time 1, whereas 25.8 percent were 
in the EW (Enamel Wire) department.  In Time 2, the trend is similar in that more than half 
were in the FFC department and 38.1 percent in the EW department.  However, both times 
the FFC department had more workers compared to the EW department.  In terms of the 
length of employment, both times showed that the most of the participants in this study 
had 1-5 years of working experience, followed by 6-10 years’ working experience.  
Participants who had less than 12 months’ working experience were excluded in Time 2 due 
to the fact that they were assumed to be new employees who had not been surveyed in 
Time 1.   Apparently, the majority of the participants were permanent employees, followed 
by contract employees.  Surprisingly, none of the participants categorised under temporary 
employment in Time 2, compared to Time 1.  Of the respondents who answered the 
section about working shifts, most of them were working in a shift (morning and night 
shift) both times.  A small number of those surveyed reported that they were working in a 
normal shift both times.   
 
Overall, the participants’ demographics demonstrated quite similar characteristics in most 
of the demographic factors and the sample in Time 1 can be considered as similar to sample 
in Time 2.  Obviously, differences can be seen in terms of type of employment, as in Time 
1 there were a group of production workers who worked on a temporary basis; however in 
Time 2 none of the production workers were on a temporary basis.  Temporary and 
contract workers carry different terms and conditions, as explained by the Human Resource 
Manager of the manufacturing plant under study.  Temporary workers are considered as 
workers who work on a temporary basis for less than one year with very limited fringes and 
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benefits from the company.  On the other hand, contract workers are considered as a group 
of workers who have been employed on a contract basis for at least two years.  The absence 
of temporary workers in Time 2 was due to the fact that their employment status had 
changed to permanent or contract workers.  Table 14 presents a sample breakdown in Time 
1 and Time 2. 
 
TABLE 14  
Participants’ Demographics in Time 1 and Time 2 
 
Demographic Item Time 1 
 
Time 2 
 
ƒ (%) ƒ (%) 
Gender 
 
Male 
Female 
127 
196 
39.1 
60.3 
154 
238 
41.1 
59.2 
 
Age Group 
 
 
<20 years old 
21-30 years old 
31-30 years old 
41-50 years old 
>50 years old 
 
 
22 
196 
98 
7 
2 
 
6.8 
60.3 
30.2 
2.2 
.6 
 
1 
202 
170 
2 
0 
 
.3 
53.9 
45.3 
.5 
0 
Department 
 
EW 
FFC 
84 
241 
25.8 
74.2 
143 
232 
38.1 
61.9 
Tenure of Service 
 
<1 year 
1-5 years 
6-10 years 
11-15 years 
>15 years 
 
37 
154 
72 
51 
11 
11.4 
47.4 
22.2 
15.7 
3.4 
0 
118 
90 
83 
84 
0 
31.5 
24 
22.1 
22.4 
Type of Employment 
 
 
Permanent 
Contract 
Temporary 
 
250 
42 
33 
76.9 
12.9 
10.2 
323 
44 
0 
86.1 
11.7 
0 
Working Shift 
 
Normal Shift 
Shift 
20 
305 
6.2 
93.8 
64 
311 
17.1 
82.9 
   
5.11.2 Sample Size  
The number of questionnaires distributed and returned is presented in Table 14.  Of the 
study population, almost all of the surveys were returned to the researcher (ƒ=330, 83 
percent) in Time 1 and almost all of the surveys were returned in Time 2 (ƒ=402, 98 
percent) (see Table 14).  This high response rate is likely due to the role played by the 
Human Resource Manager as the person in charge of distributing the questionnaire.  The 
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token of appreciation given to all participants who completed the questionnaire was also 
attributed to the high response rate (Dillman, 2000).   
 
TABLE 15 
Return Rate of the Survey in Time 1 and Time 2 
 
Survey Time 1  Time 2  
 Frequency Percentage Frequency Percentage 
Returned 
Unreturned 
330 
70 
83 
18 
402 
10 
98 
2 
Total 400 100 412 100 
 
However, from the original sample, only 325 sets of surveys (98 percent) were used in Time 
1 and 375 sets of surveys (93 percent) were used in Time 2 solely based on the removal of 
missing data and outliers.  
 
5.11.3 Sample Recruitment 
Hair et al. (2007) pointed out that access to data sources is critical in conducting secondary 
or primary research and pragmatic and systematic strategies need to be developed in order 
to give access to participants.  With regards to this study, three organisations operating in 
Malaysia had been approached, namely: automobile manufacturing plant, oil and gas 
processing plant and electric and electronic manufacturing plant.  Direct telephone calls 
were made and followed by an email informing the purpose of the study, the nature of the 
access desired, the usefulness of the results, the benefits to the organisation and also the 
manner with which the sensitivity and confidentiality were dealt with.  Of the three 
organisations, only the electric and electronic company agreed to participate in the study 
after almost three months of waiting.   
 
An initial discussion was made with the company’s Human Resource Manager of the 
manufacturing plant under study regarding the sample that was used in this study.  After an 
endorsement was gained from the senior management, the Human Resource Manager 
confirmed to the researcher that a survey could be conducted among their production 
workers in two departments (i.e., EW and FFC) at two times periods (Time 1, September 
2008 and Time 2, September 2009).   
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5.11.4 Participating Organisation 
The participating organisation in this present study is one of the Malaysia-based electronic 
manufacturing plants.  The electronic industry in Malaysia is the leading industrial sector, 
contributing significantly to the country’s manufacturing output (29.3 percent), exports 
(55.9 percent) and employment (28.8 percent) (Malaysian Industrial Development Authority 
[MIDA], 2011).  The electronic manufacturing industry consists of three sub-sectors which 
include: 1) consumer electronics (produces colour television receivers, audiovisual such as 
digital versatile disc (DVD) player or recorders, home theatere systems, blu-ray and 
electronic game consoles; 2) electronic components (producing semiconductor devices, 
passive component, printed circuit and others electrical components); 3) electrical 
(manufacture of a wide range of products such as electrical appliances, wires, cables and 
electrical industrial equipment) (MIDA, 2011). 
 
This manufacturing plant is located at the south of Peninsular Malaysia.  It is under the 
second category of electronic manufacturing industry (i.e., the electronic component sub-
sector).  The main productions of this company are copper wire and power cords that have 
been produce by the two different departments (i.e., EW and FFC).  The EW department 
produces various kinds of enamel wires that are suitable for high speed, high tensions 
winding and have a high thermal index requirement.  This department also produces self-
solderable wire with a high thermal stability.  They have the aim of improving their 
production yield and quality for their valued customers.  Meanwhile, the FFC department is 
a specialist in manufacturing flexible flat cable that is used to connect to the Portable Cable 
Board (PCB) in CD-ROM drives, DVD players, printers, plotters, scanner and audio video 
equipment. This department also produces precision micro cables in a vast range of 
specifications, based on their length, width, thickness, shape, and whether they are taped for 
secure applications or shielded from electronic interference as defined by the requirements 
of our customers.   
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5.12 Ethical Consideration 
Ethical approval for the research was granted in July 2008 by the Manchester Business 
School Postgraduate Ethics Committee.  It is very important to obtain ethical approval for 
this type of study as it involves human participants to ensure the safety, rights and dignity 
and well being of the participants and those of the researcher.  Practically, during the data 
collection, written information on the questionnaire cover is provided.  The information 
provided includes the purpose of the study, the time spent answering the questionnaire, an 
assurance of anonymity and confidentiality of data, the name of the researcher and contact 
details.   
 
5.13 Field Research Problems 
A number of field research problems were identified during the completion of this thesis.  
The first problem is related to gaining access to the participating organisation under study.  
Hair et al. (2007) pointed out that access to data sources is critical in conducting secondary 
or primary research and pragmatic and systematic strategies need to be developed in order 
to gain access to participants.  With regards to this study, three organisations operating in 
Malaysia had been approached, namely: an automobile manufacturing plant, an oil and gas 
processing plant and an electric and electronic manufacturing plant.  Direct telephone calls 
were made and this was followed by an email informing them of the purpose of the study, 
the nature of the access desired, the usefulness of the results, the benefits to the 
organisation and also the manner with which sensitivity and confidentiality would be dealt 
with.  Of the three organisations, only the electric and electronic company agreed to 
participate after almost three months of waiting.   
 
Secondly, there was a lack of administrative control over data collection due to the fact that 
the Human Resource Manager of the participating company took full charged in 
distributing the questionnaire survey.  The researcher was not allowed to have any briefings 
or meetings with the participants (i.e., the production workers) during the questionnaire 
distribution.  This was based on the researcher’s trust with the Human Resource Manager 
to brief them and explained how to complete the survey. 
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Thirdly, during the second phase of data collection that was conducted in September 2009, 
the questionnaires were sent to the participating organisation via mail.  Although a reminder 
was sent to the company letting them know that the second survey was on the way, the 
response from them took a really long time.  It was took almost four months for the 
researcher to receive the completed questionnaires compared to the first survey that only 
took three weeks to complete.  This was particularly because of the production peak time 
that is beyond the researcher’s control. 
 
Finally, the researcher also did not have control over the organisation’s events that 
happened during the period of study.  Changes and initiatives on organisational aspects that 
took place were beyond the researcher’s control and it is impossible for the researcher who 
is the outsider (stranger) to control those matters.           
 
5.14 Chapter Synthesis and Preview 
The preceding chapter presented and explained the methodological standpoint that serves 
as guidance in the execution of this study.  The positivist paradigm held by the research 
aided the researchers in viewing the research as objective and using questionnaire survey as 
the main data collection instrument for this longitudinal study.  The development and 
selection of survey instruments has also been explained and justified.  Descriptive results 
regarding the characteristics of the sample that consists of participants, sample size, sample 
recruitment and the participating organisation has also been described.  The following 
chapter is focused on the results of this longitudinal study.   
 
 
 
 
 
 
 
 
 
 
 
- 138 - 
6 RESULTS 
6.1 Introduction 
This study aims to investigate safety training impacts of achieving positive safety culture (via 
safety climate changes), particularly in regard to improving safety outcomes in a Malaysian 
manufacturing plant over a period of time.  In this investigation, data were collected using a 
survey.  The survey was administrated to production workers in one manufacturing plant 
operating in Malaysia in two time periods: Time 1 in September 2008 and Time 2 in 
September 2009. A quantitative method of analysis was chosen to examine the data. More 
specifically, this chapter presents the findings of the actual study using a descriptive analysis 
and inferential statistics. The analysis includes frequencies, mean score, percentage, EFA, 
CFA, ANOVA and MANOVA, along with the related tables and figures.  
 
6.2 Data Screening and Preparation 
Before the data analysis was carried out, all data from the survey were checked and 
examined to ensure their completeness, validity and reliability (Hair, et al. 2007; Pallant, 
2007).  Results from the survey in Time 1 and Time 2 were reviewed to satisfy the 
multivariate statistical assumptions.  This review revealed that there were cases with extreme 
outliers on both occasions.  Due to the reason that multivariate analysis is very sensitive to 
outliers, cases with extreme outliers were removed.  Although the removal of cases reduced 
the number of cases to be analysed, the remaining cases for both times was still considered 
large enough for multivariate analysis as there were over 300 cases (Tabachnick and Fidell, 
2007).   
 
This review also demonstrates that data in Time 1 was reasonably normal for safety training 
and safety climate scales.  Data in Time 2 was slightly non-normal to a minor extent, but the 
accident rate in Time 2 was seen to be reduced largely.  There is a substantial argument 
related to the transformation of data.  Some authors supported the transformation (for 
example, Field, 2000; Tabachnick and Fidell, 2007), and some authors opposed it (for 
instance; Grayson, 2004).  Grayson (2004) asserts that there may be empirical or scientific 
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implications that are more important than statistical benefits, even when there are no 
statistical consequences.  As such, a different construct to the originally measured one is 
now being addressed, consequently creating problems of data interpretation.  Likewise, 
Cohen, Cohen, West and Aiken (2003) argue that transformation of data may fix one 
problem and generate another problem.   
 
Therefore, in this present analysis, from the original sample only 325 sets of survey (98 
percent) were used in Time 1 and 375 sets of survey (93 percent) were used in Time 2 solely 
based on removal of missing data and outliers.  In agreement with Grayson (2004), 
transformation of data has not been done in order to maintain the original construct that 
had been set out initially.  Furthermore, transformations were not deemed necessary since 
non-normal statistical techniques were employed with robust EFA and robust CFA (Hair et 
al. 2006).  Thus, these trimmed samples were used to respond to all research questions 
specified in this study.    
 
6.3 Descriptive Statistics 
In this section, descriptive statistics of the items used in the survey were analysed.  The 
analysis includes frequency, mean score and percentage. 
 
6.3.1 Accident History and Types of Accident Experienced 
The result of the participants’ accident history and types of accident or injury experienced 
by participants in Time 1 and Time 2 are summarised in Table 15.  In Time 1, 29 
participants (8.9 percent) reported that they had experienced accident or injury.  However, 
in Time 2, only 2 participants (.5 percent) reported that they had experienced accident or 
injury.  Table 15 shows how many participants involved in workplace accidents in Time 1 
suffered from bleeding (ƒ = 2, .6 percent), tears (ƒ = 3, .9 percent),  sprains (ƒ = 3, .9 
percent), bruises (ƒ = 2, .6 percent), slash wounds (ƒ= 14, 4.3 percent),  swelling (ƒ= 5, 1.5 
percent),  stings (ƒ= 1, .3 percent),  burns (ƒ= 1, .3 percent) and other types of injury (ƒ= 
1, .3 percent).  On the other hand, in Time 2, one participant (.2 percent) suffered from loss 
of limbs and another participant suffered from bruises (ƒ= 1, .2 percent).    
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TABLE 16 
Participants’ Accident History in Time 1 and Time 2  
 
Item  Time 1 
 
Time 2 
 
 ƒ % ƒ % 
Accident history in the last 12 months  Yes 
No 
29 
296 
9 
91 
2 
374 
.5 
99.5 
Types of accident and injury; 
  Bleeding  
 
   
  Tear  
 
 
  Sprained  
 
 
  Bruised  
 
 
  Fractured  
 
 
  Crushed  
 
 
  Slash Wound  
 
 
  Loss of Limb  
 
 
  Swollen  
 
 
  Sting/Bite  
 
 
  Burned  
 
 
  Other  
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
2 
323 
 
3 
322 
 
3 
322 
 
2 
323 
 
0 
325 
 
0 
325 
 
14 
311 
 
0 
325 
 
5 
320 
 
1 
324 
 
1 
324 
 
1 
324 
 
.6 
99.4 
 
.9 
99.1 
 
.9 
99.1 
 
.6 
99.4 
 
0 
100 
 
0 
100 
 
4.3 
95.7 
 
0 
100 
 
1.5 
98.5 
 
.3 
99.7 
 
.3 
99.7 
 
.3 
99.7 
 
0 
375 
 
0 
375 
 
0 
375 
 
1 
374 
 
0 
375 
 
0 
375 
 
0 
375 
 
1 
374 
 
0 
375 
 
0 
375 
 
0 
375 
 
0 
375 
 
 
0 
100 
 
0 
100 
 
0 
100 
 
.3 
100 
 
0 
100 
 
0 
100 
 
0 
100 
 
.3 
99.7 
 
0 
100 
 
0 
100 
 
0 
100 
 
0 
100 
 
Note: ƒ = frequency; % = percentage; N = total sample 
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6.3.2 Types of Safety Training Attended  
According to the phone interview with the Training Manager of the participating 
manufacturing plant, all production workers in this company were given safety training 
according to their training needs and job requirements.  Various types of safety training 
were conducted in house or outside the company by using expertise from internal or 
external sources.  Table 16 compares types of safety training that were attended by the 
participants in Time 1 and Time 2.  In general, the types of safety training attended in Time 
1 and Time 2 are quite similar, and this is due to the fact that the longitudinal panel study 
surveyed the same group in Time 1 and Time 2. It is apparent from this table that 100 
percent of the participants attended a Safety Training Awareness course for production 
workers, (ƒ = 325, 100 percent) in Time 1 and (ƒ = 375, 100 percent) in Time 2.  In this 
company, safety training awareness was given to all levels of employee (for example, safety 
training awareness for managers, supervisors, line leaders and production workers).  This 
type of training is considered as very important training for production workers to be 
exposed to safety and health aspects in general and specifically at their workplace.   
 
Besides this, the most attended type of safety training both in Time 1 and Time 2 was Basic 
First Aid Training and Basic Fire Fighting.  Other types of safety training were also 
attended by the participants as presented in Table 16.  However there were two types of 
safety training that had been attended by participants in Time 1 but not in Time 2, and 
these were Risk Management Training (Time 1, ƒ = 4, 1.2 percent; Time 2, ƒ = 0, 0 
percent) and Forklift Training (Time 1, ƒ = 17, 5.2 percent; Time 2, ƒ = 0, 0 percent).  
Other types of safety training were also reported in Time 1 (ƒ = 3, .9 percent), but the 
participant did not mention the type of safety training that they attended.  Overall, it can be 
said that most of the participants surveyed had received various types of safety training 
provided by the company throughout their employment period.  Due to the anonymity and 
confidentiality of the data collected both times, the researcher was not able to match the 
data on safety training attended by each employee.  However, owing to the fact that the 
same group of participants were surveyed in both times (based on demographic 
characteristics), it can be claimed that the participants received the same type of safety 
training whether in Time 1 or in Time 2 as they are considered as the same person.   
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TABLE 17 
Types of Safety Training Attended in Time 1 and Time 2 
 
 
Items 
Time 1 
 
Time 2  
ƒ % ƒ % 
Types of safety training attended: 
Safety Training Awareness 
   
 
Emergency Response Plan Training 
 
 
Risk Management Training 
 
 
Hearing Conservation Training 
 
 
Safety and Health Committee Training  
   
 
Chemical Handling Training 
 
 
Material Handling Training  
   
 
Forklift Training  
   
 
Radiation Safety Training  
 
 
Basic Fire Fighting Training 
   
 
 Basic First Aid Training  
 
  
Other  
   
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
Yes 
No 
 
325 
0 
 
19 
306 
 
4 
321 
 
9 
316 
 
16 
309 
 
4 
321 
 
9 
316 
 
17 
308 
 
37 
288 
 
268 
57 
 
227 
98 
 
3 
322 
 
100 
0 
 
5.8 
94.2 
 
1.2 
98.8 
 
2.8 
97.2 
 
4.9 
95.1 
 
1.2 
98.8 
 
2.8 
97.2 
 
5.2 
94.8 
 
11.4 
88.6 
 
82.5 
17.5 
 
69.8 
30.2 
 
.9 
99.1 
 
375 
0 
 
4 
371 
 
0 
375 
 
14 
361 
 
248 
126 
 
6 
369 
 
1 
374 
 
0 
375 
 
4 
371 
 
147 
228 
 
249 
126 
 
0 
375 
 
 
100 
0 
 
1.1 
98.9 
 
0 
100 
 
3.7 
96.3 
 
66.1 
33.6 
 
1.6 
98.4 
 
.3 
99.7 
 
0 
100 
 
1.1 
98.9 
 
39.2 
60.8 
 
66.4 
33.6 
 
0 
100 
 
Note: ƒ = frequency, % = percentage, N = total sample 
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6.3.3 Safety Training Impacts Scale 
The researcher developed safety training impacts measurement by referring to the past 
literatures pertaining to the field of safety training and workplace safety. The measurement 
consists of 28-items to evaluate safety training impacts on production workers in one of the 
electronic manufacturing plants in Malaysia.  A five-point Likert scale was employed to 
respond to those items (1= Strongly Disagree [SD], 2= Disagree [D], 3= Somewhat Agree 
[A], 4= Most Agree [MA], 5= Strongly Agree [SA]). 
 
The results of the safety training measurement according to the responses of 325 
participants in Time 1 and 375 participants in Time 2 can be compared in Table 17.  
Participants’ total mean scores for disagreement or agreement with the 28 safety training 
impacts ranged from strongly disagree to strongly agree (between 2.89 and 4.02 in Time 1 
and 4.09 to 4.99 in Time 2).   
 
TABLE 18 
Participants’ Agreement With Safety Training Impacts in Time 1 And Time 2 
 
Safety Training Impacts items Time 1  Time 2 d 
M SD M SD 
Safety Knowledge and Skill Transfer (Eight Items)      
I am clear about what my responsibilities are for safety and health. 3.91 .702 4.99 .103 1.08 
I fully understand the safety and health 
procedures/instructions/rules associated with my job. 
3.80 .740 4.99 .103 1.19 
Safety training has given me clear understanding of all those aspects 
of my job which are critical to safety. 
3.73 .702 4.97 .161 1.24 
I am confident at applying the knowledge I gained as a result of 
safety training. 
3.66 .719 4.60 .491 0.94 
I fully understand the safety and health risk associated with the 
work which I am responsible for. 
3.94 .538 4.96 .215 1.02 
I am able to apply the knowledge I acquired in the necessary 
situation. 
3.67 .716 4.53 .500 0.86 
I gained knowledge from this training programme that enabled me 
to work more effectively and safely. 
3.76 .795 4.94 .251 1.18 
The training I had attended covered all the safety and health risks 
associated with the work for which I am responsible. 
 
3.59 .729 4.33 .577 0.74 
Safety Behaviour (Six Items)      
I take appropriate action to prevent recurrence of injuries, illness, 
accidents, and/or near misses. 
3.72 .744 4.55 .498 0.83 
I feel that is worthwhile to put in effort to maintain or improve my 
personal safety. 
3.74 .768 4.60 .497 0.86 
The safety training has influenced my work behaviour. 3.65 .774 4.17 .716 0.52 
I wear the PPE that is required for the job. 3.67 .773 4.37 .483 0.70 
I take shortcuts that involve little or no risk (R). 2.90 1.02 4.95 .225 2.05 
I follow safety regulations to get the job done. 3.89 .733 4.58 .500 0.69 
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Safe Work Practices (Eight Items)      
I properly dispose of materials and/or equipment that pose safety 
and health risk. 
3.72 .740 4.99 .115 1.27 
I use applicable hazards controls and equipment correctly. 3.72 .733 4.61 .488 0.89 
I practise safe chemical spill handling procedures. 3.70 .763 4.60 .490 0.90 
I apply the appropriate work practices to reduce exposures to 
hazards such as Standard Operating Procedure (SOP). 
3.73 .747 4.18 .732 0.45 
I properly practise material handling procedures. 3.77 .782 4.09 .284 0.32 
I properly use lockout/tag out procedures. 3.67 .749 4.19 .672 0.52 
I take general precautions and meet permit requirements to perform 
my work. 
3.70 .740 4.56 .503 0.86 
I am using hand tools with electric insulator when working at the 
electric area. 
 
3.69 .797 4.19 .671 0.50 
Safety Attitude Change (Six Items)      
I believe that safety is everyone’s responsibility 4.02 .818 4.99 .136 0.97 
The safety training has changed my attitude towards safety. 3.69 .766 4.58 .504 0.89 
I feel that individuals should encourage colleagues to work safely. 3.80 .771 4.93 .270 1.13 
I feel that it is important to maintain safety at all times. 3.84 .847 4.94 .245 1.10 
I believe that it is important to reduce the risk of accidents and 
incidents in the workplace. 
3.67 .864 4.59 .492 0.92 
The training programme encouraged me to pursue further learning 
OJT related to safety. 
3.64 .763 4.53 .673 0.89 
Note:  M=Mean and SD=Standard deviation.   The mean scores are based on a five-point Likert scale 
(1=strongly disagree to 5=strongly agree), R=reverse coded 
 
 
In Time 1, almost all of the items of safety training impacts generated the strongest 
agreement among participants.  The high mean score indicated that participants perceived 
safety training impacts positively. Participants showed the lowest agreement with only one 
item, item number 21: ‘I take shortcuts that involve little or no risk’.  Although this negative 
item has been recorded with a positive score, the mean score is slightly lower than the rest 
of the items.     In Time 2, it was surprising that all of the mean scores for each item were 
above 4.0.  The high mean scores suggest that safety training had a positive impact on all 
production workers.  The differences (d) in the mean score showed positive changes on all 
items for all four subscales which has to be theorised by the researcher.  These positive 
differences on all items of safety training impacts indicate that over a period of time 
participants perceive safety training as having a positive impact on them.  This finding 
suggests that transfer and retention of knowledge and skill has occurred and practiced as 
participants also demonstrate safety behaviour, safer work practices as well as changes in 
safety attitude.     
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6.3.4 Safety Climate Scales  
To assess safety climates in organisation, a Safety Climate Scale developed by Cheyne et al. 
(1998) was employed.  The Safety Climate Scale consisted of 27 items and was represented 
by four dimensions (Safety Management-14 items, Communication- five items, Safety 
Standards and Goals-three items, Personal Involvement-five items).   A five-point Likert 
scale was used to respond to those items (1= Strongly Disagree [SD], 2= Disagree [D], 3= 
Somewhat Agree [A], 4= Most Agree [M], 5= Strongly Agree [SA]). 
 
Table 18 illustrates the results of Safety Climate measurement according to the responses of 
325 participants in Time 1 and 375 participants in Time 2. Participants’ aggregated mean 
scores for disagreement or agreement with the 27 safety climate attributes ranged from 
strongly disagree to strongly agree (between 2.64 and 3.83 in Time 1 and 2.75 to 4.71 in 
Time 2).  In Time 1, nearly all of the items of safety climate generated strongest agreement 
among participants.  The high mean score towards safety climate indicated that participants 
perceived safety climate within their workplace positively.  Participants showed lowest 
agreement with only one item: ‘The safety training I receive is not detailed enough for my job’.  This 
negative item has been recorded into positive scores; however the mean score is slightly 
lower than the rest of the items.       
 
TABLE 19 
Participants’ Agreement with Safety Climate In Time 1 and Time 2 
 
Safety Climate Items Time 1  Time 2  d 
M SD M SD 
Safety Management (Fourteen Items)      
Safety and health has a very high priority in my workplace. 3.83 .838 4.71 .452 0.88 
Safety specific jobs always get done. 3.57 .816 4.28 .463 0.71 
My line manager listens to my concerns about safety and 
health. 
3.57 .753 3.37 .545 -0.20 
The company makes an effort to prevent accidents 
happening. 
3.68 .674 4.13 .762 0.45 
Managements are prepared to discipline workers who act 
unsafely. 
3.65 .745 4.53 .550 0.88 
The safety training I receive is not detailed enough for my job 
(R). 
2.64 .833 2.87 .851 0.23 
Levels of safety performance have improved here over the 
last two years. 
3.51 .718 3.19 .465 -0.32 
Safety training has a high priority in my workplace. 3.63 .804 4.70 .533 1.07 
There is a process of continual safety improvement in the 
company. 
3.60 .725 3.59 .586 -0.01 
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Management takes the lead on safety issues. 3.62 .738 4.13 .933 0.51 
What is learnt from accidents is used to improve safety 
training. 
3.62 .811 4.51 .506 0.89 
On my department we have defined safety objectives 3.74 .735 4.51 .506 0.77 
Supervisors actively support safety 3.79 .732 3.81 .486 0.02 
The company is only interested in safety and health after an 
accident occur (R). 
 
2.77 .870 4.67 .514 1.90 
Communication (Five Items)      
Safety issues are included in communication meetings. 3.60 .747 4.32 .807 0.72 
I have been shown how to do my job safely. 3.67 .703 4.65 .521 0.98 
There are good communications here about safety issues 
which affect me. 
3.59 .704 3.54 .661 -0.05 
Relevant safety and health issues are always communicated. 3.57 .745 3.38 .549 -0.19 
I am informed of the outcomes of safety and health meetings. 
 
3.52 .760 3.94 .898 0.42 
Safety standards and goals (Three Items)      
As long as there are no accidents unsafe behaviours are 
tolerated (R).  
2.78 .936 4.18 .987 1.4 
It is sometimes necessary to take unsafe shortcuts to get the 
work done (R). 
2.74 .938 4.28 .987 1.54 
Minor/trivial accidents are tolerated as part of the job (R). 
 
2.80 1.028 3.06 1.02 0.26 
Personal involvement (Five Items)      
Everyone plays an active role in safety matters. 3.66 .731 4.22 .792 0.56 
People in my workplace want to achieve the highest levels of 
safety performance. 
3.61 .723 3.87 .686 0.26 
Only a few people who work here are involved in safety and 
health activities (R). 
2.70 .913 2.75 .847 0.05 
My colleagues and I help each other to work safely. 3.79 .745 4.58 .500 0.79 
Accidents and incidents are always reported. 3.66 .734 4.58 .500 0.92 
Note:  SD=Standard deviation, M=Mean. The mean scores are based on a five-point Likert scale (1=strongly 
disagree to 5=strongly agree), R=reverse coded 
 
 
In Time 2, more than fifty percent of the safety climate items had high mean scores, with all 
of the mean scores for each item being above 4.0.  The high mean scores suggest employees 
perceived safety climate in their workplace positively.  Comparing the two results from 
Time 1 and Time 2, it can be seen that the majority of items in the safety management sub-
scale showed significant improvement.  Three items (i.e., My line manager listens to my 
concerns about safety and health; Levels of safety performance have improved here over 
the last two years; There is a process of continual safety improvement in the company) 
showed decreasing scores.  A possible explanation for this might be that management do 
not really listen to their employees’ safety concern and thus employees perceived that the 
continuous safety improvement did not occur in their workplace despite the positive 
changes on other items related to safety management.      
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For the communication subscale, three out of five items revealed positive changes; however 
two items showed negative changes (i.e., There are good communications here about safety 
issues which affect me; Relevant safety and health issues are always communicated). These 
two items show small decreases in mean score in Time 2.  It seems possible that these 
results are due to the decrease in the three items of safety management mentioned above.  
Indeed, when employees perceived that management do not listen to their safety concerns, 
it is directly related to the communication between employees and management.    
 
Although there were small negative changes in the above-mentioned items, nevertheless, 
the majority of the items had a high mean score in Time 2 compared to Time 1.  
Subsequently, this indicates that employees’ perception on safety climate has been changed 
more positively over these two time periods. 
 
6.3.5 Open-ended question 
The purpose of open-ended questions in the questionnaire was to ask participants if there 
had been any other comments about safety in their workplace.  Results show that at both 
Time 1 and Time 2, there was no additional information gathered from the participants in 
this section.  Some of the participants answered ‘no comment’, some of them put dash ‘-‘, 
and some of them left that section blank.  Therefore, there was no additional information 
found that had been gathered from this section. 
 
6.4 Exploratory Factor Analysis for Safety Training Impacts Scale  
EFA was used to detect the presence of meaningful patterns among 28 safety training 
impacts items and summarise the importance contained in a small set of factors or 
dimensions.  Comrey and Lee (1992) state that EFA can be used when researchers have 
measurements on a collection of variables and would like to have some idea about what 
construct might be used to explain the inter-correlations among these variables.   
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6.4.1 Checks for Exploratory Factor Analysis 
In order to increase interpretability of factor structure, each factor was extracted by means 
of Principal Component Analysis (PCA) with Varimax rotation (Nunnally, 1978).  The 
analysis was conducted separately using data in Time 1 and Time 2.  Prior to performing 
PCA, the suitability of data for the analysis was assessed.  The first check was to measure 
the adequacy of the sample size.  The sample size of this study in Time 1 was 325 and in 
Time 2 was 375, which satisfies the recommended sample size (Field, 2000; Tabachnick and 
Fidell, 2007).    
 
The second check was to assess the factorability of the correlation matrix using the visual 
inspection of the production workers’ safety training survey correlation matrix.  Inspection 
of the correlation matrix in both times revealed that all items correlated reasonably well 
with all others and therefore there were no elimination items at this stage.  This result 
provides a sufficient basis to proceed to the inspection of the adequacy for factor analysis.   
 
The third check was to examine the anti-image correlation matrix; the diagonals on that 
specific matrix should have an overall Measure of Sampling Adequacy (MSA) of .50 or 
greater (Hair, Black, Babin, Anderson and Tatham, 2006).  The same criterion of MSA 
applies to the values of individual variables, which should be considered for elimination 
from further analysis if they are low on suggested values.  The overall Kaiser-Meyer-Olkin 
(KMO) measure verified the sampling adequacy for the analysis, KMO =.96 in Time 1 and 
.74 in Time 2 (‘good’ according to Field, 2000).  All KMO values for individual items were 
well above the recommended level of .5 in Time 1.  However, examination of individual 
KMO values at Time 2 revealed four variables with low values (ranged from .402 to .493) 
which need to be eliminated.  The four eliminated variables were: 
• I believe that safety is everyone responsibility. 
• I am clear about what my responsibilities are for safety and health. 
• I fully understand that safety and health procedures/instructions/rules are 
associated with my job. 
• I properly practise material handling procedures. 
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Once the four variables in the Time 2 data set were eliminated, the MSA test was 
performed again to test the revised overall and individual MSA values.  The revised values 
demonstrated that there were two other variables that had individual MSA values lower 
than .5.  The two variables, (I properly dispose of materials and equipment that pose safety 
and health risks; and I feel that individual should encourage colleagues to work safely) that 
had individual MSA values of .475 and .489 respectively, were removed.  The revised set of 
22-items in Time 2 resulted in individual MSA values ranging from .591 to .977 and seemed 
appropriate for further analysis.    The overall KMO value in Time 2 was also improved to 
.847, which is considered as great (Field, 2000).  The Bartlett test of sphericity reached 
statistical significance with, χ2 (378) = 5345.79, p< .001 in Time 1, and χ2 (231) = 
13594.456, p< .001 in Time 2 indicating that correlations between items were sufficiently 
large for PCA.  Therefore, it was deemed appropriate for factor analysis to be conducted.     
 
6.4.2 Exploratory Factor Analysis Result Time 1 
An initial analysis was run to obtain eigenvalues for each factor in the data.  In Time 1, 
principal component analysis revealed the presence of three components with eigenvalues 
exceeding 1, explaining 47.23 percent, 4.53 percent and 4.41 percent of the variance 
respectively (see Table 19).  An inspection of the scree plot revealed a clear break after the 
first component (see Figure 8).  Using Catell’s (1966) scree test, it was decided that one 
component should be retained for further investigation.  The one component solution 
explained 47.23 percent of the variance.   Loadings of variables on factor, percent of 
variance and Cronbach’s α are shown in Table 20.   Variables are ordered by size of loading.  
The factor was named and labelled as Skill and Knowledge Transfer as all content area of 
the items represent the impacts of safety training attended by the employees. 
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TABLE 20 
Total Variance Explained By The Three Extracted Factors of the Safety Training Impacts Time 1 
 
 
Factor 
Initial Eigenvalues Extracted Sums of Squares Loadings 
Total Percent of 
variance 
Cumulative 
Percent 
Total Percent of 
variance 
Cumulative 
Percent 
1 13.224 47.23 47.23 13.224 47.23 47.23 
2 1.268 4.53 51.76 1.268 4.53 51.76 
3 1.235 4.41 56.17 1.235 4.41 56.17 
 
 
 
 
 
 
FIGURE 8 
Scree Plot Safety Training Impacts Time 1 
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TABLE 21 
Factor Loadings, Percents of Variance, Eigenvalues and Cronbach’s α For PCA with Varimax Rotation on 
Safety Training Impacts Time 1 
 
Safety Training Impact Items Factor 1 
I gained knowledge from this training programme that enabled me to work more effectively and 
safely.  
.770 
I fully understand that safety and health procedures/instructions/rules are associated with my job.  .760 
I follow safety regulations to get the job done.  .756 
I feel that it is important to maintain safety at all times.  .739 
I take general precautions and meet permit requirements to perform my work.  .734 
I feel that is worthwhile to put in effort to maintain or improve my personal safety. .732 
I apply the appropriate work practices to reduce exposures to hazards such as Standard Operating 
Procedure (SOP). 
.732 
I practise safe chemical spill handling procedures.  .719 
I properly practise material handling procedures. .718 
I am clear about what my responsibilities are for safety and health.  .716 
I properly use lockout/tagout procedures.  .711 
The training programme encouraged me to pursue further learning OJT related to safety. .710 
I take appropriate action to prevent recurrence of injuries, illness, accidents, and/or near misses. .710 
I feel that individuals should encourage colleagues to work safely.  .707 
I believe that safety is everyone’s responsibility.  .707 
I am confident at applying the knowledge I gained as a result of safety training.  .702 
I believe that it is important to reduce the risk of accidents and incidents in the workplace.  .698 
I use applicable hazards controls and equipment correctly.  .696 
Safety training has given me clear understanding of all those aspects of my job, which are critical 
to safety. 
.696 
The safety training has changed my attitude towards safety.  .688 
The safety training has influenced my work behaviour. .673 
I properly dispose of materials and/or equipment that pose safety and health risks.  .669 
I am using hand tools with electric insulator when working at the electric area.  .658 
I wear PPE that is required for the job. .656 
I am able to apply the knowledge I acquired in the necessary situations.  .620 
The training I had attended covered all the safety and health risks associated with the work for 
which I am responsible. 
.597 
I fully understand the safety and health risk associated with the work for which I am responsible.  .574 
I take shortcuts that involve little or no risk.  
Percent of variance 
Eigenvalue 
Cronbach’s α 
-.115 
47.32% 
13.251 
0.96 
  
Note: Loading highlighted in bold indicate the factor on which the item was placed. 
 
6.4.3 Exploratory Factor Analysis Result Time 2 
In Time 2, PCA revealed the presence of four factors with eigenvalues exceeding 1, 
explaining 48.10 percent, 17.61 percent, 12.83 percent and 4.56 percent of the variance 
respectively (see Table 21).  The scree plot showed a clear break after the third factor (see 
Figure 9).  Given the large sample size, and the convergence of the scree plot and Kaiser’s 
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criterion on three factors, this is the number of components that were retained in the final 
analysis.  Table 21 shows the factor loadings after rotation, percent of variance and 
Cronbach α.   
 
TABLE 22 
Total Variance Explained By The Four Extracted Factors Of The Safety Training Impacts Time 2 
 
 
Factor 
Initial Eigenvalues Extracted Sums of Squares Loadings 
Total Percent of 
variance 
Cumulative 
Percent 
Total Percent of 
variance 
Cumulative 
Percent 
1 10.581 48.10 48.10 10.581 48.10 48.10 
2 3.874 17.61 65.71 3.874 17.61 65.71 
3 2.824 12.84 78.54 2.824 12.84 78.54 
4 1.004 4.56 83.11 1.004 4.56 83.11 
 
 
FIGURE 9 
Scree Plot Safety Training Impacts Time 2 
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The three factors solution explained a total of 78.54 percent of the variance, with Factor 1 
contributing 48.09 percent, Factor 2 contributing 17.61 percent and Factor 3 contributing 
12.84 percent.  Table 22 presents the factor loadings for safety training impacts after 
rotation.  The items that cluster on the same factors suggest that Factor 1 represents 
Knowledge and Skill Transfer, Factor 2 represents Safe Work Practices and Factor 3 
represents Understanding on Risk and Responsibility.  All three factors of the safety 
training questionnaire had high reliabilities with Cronbach’s α exceeding .8. 
 
 
TABLE 23 
Factor Loadings, Percents of Variance, Eigenvalues and Cronbach’s α For Principal Component Analysis with 
Varimax Rotation on Safety Training Impacts Time 2. 
 
 
Safety Training Impacts Items 
Factor 
1 2 3 
Knowledge and Skill Transfer 
I am confident at applying the knowledge I gained as a result of SHT.  .976 .100 .052 
I use applicable hazards controls and equipment correctly.  .968 .117 -.062 
I practice safe chemical spill handling procedures.  .964 .111 -.004 
I feel that is worthwhile to put in effort to maintain or improve my personal 
safety. 
.952 .109 .061 
I follow safety regulations to get the job done.  .944 .055 .103 
The safety training has changed my attitude towards safety.  .936 .099 .165 
I believe that it is important to reduce the risk of accidents and incidents in 
the workplace. 
.934 .115 .089 
I take general precaution and meet permit requirements to perform my 
work.  
.912 .005 .052 
I am able to apply the knowledge I acquired in the necessary situations.  .870 .251 .155 
I take appropriate action to prevent recurrence of injuries, illness, accidents, 
and/or near misses. 
.853 .261 .103 
I properly use lockout/tag out procedures.  .743 -.398 -.011 
I am using hand tool with electric insulator when working at the electric 
area.  
 
.637 .568 .000 
Safe Work Practices 
I apply the appropriate work practices to reduce exposures to hazards such 
as Standard Operating Procedure (SOP). 
.019 .926 -.073 
The safety training has influenced my work behaviour. .048 .912 -.030 
I wear PPE that is required for the job. .461 .837 -.137 
The training I had attended covered all the safety and health risks associated 
with the work for which I am responsible. 
.300 .834 .017 
The training program encouraged me to pursue further learning OJT related 
to safety. 
 
-.065 .665 .036 
Safety and Risk Understanding  
I fully understand the safety and health risk associated with the work for 
which I am responsible.  
.045 -.031 .850 
Safety training has given me clear understanding of all those aspects of my .026 -.061 .814 
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job, which are critical to safety.  
I feel that it is important to maintain safety at all times.  .135 -.074 .757 
I gained knowledge from this training program that enabled me to work 
more effectively and safely.  
-.024 .141 .700 
I take shortcuts that involve little or no risk.  .117 -.078 .690 
 
Percent of variance 
Eigenvalues 
Cronbach α 
 
48.09 
10.58 
.97 
 
17.61 
3.87 
.90 
 
12.84 
2.82 
.81 
Note: underlined values indicate a double loading on two factors.  Loading highlighted in bold indicates the 
factor on which the item was placed. 
 
6.4.4 Factor Interpretation 
As mentioned above, three factors were extracted.  Variables were ordered and grouped in 
descending order by the amount of variance explained to determine underlying features that 
related them.  Each factor was subjectively labelled in accordance with the set of individual 
items it contained.  Pett et al. (2003) suggest that the highest loading (≥ .9) the item had 
could provide the strongest clue to the naming and labelling of the factors.  The following 
part explains each factor’s interpretation and the items contained in it.   
 
The first factor, ‘Knowledge and Skill Transfer’, consists of twelve items that account for 
48.09 percent of the total variances.  The majority of items had relatively large factor 
loadings ranging from .637 to .976.  The content area for the items on factor 1 reflects 
participant safety knowledge and skill.  Most of the items represent participants’ retention 
of safety knowledge and application of what they had learned in training in the workplace.   
The combinations of all items indicate the degree of transferability or applicability of 
employees as a result of the safety training attended.   
 
The second factor, ‘Safe Work Practices’, contains five items and account for 17.61 percent 
of the total variance.  This factor includes three items relating to safe work practices and the 
other two items relate to perceptions towards safety training.  Two more items loaded on 
this factor appear to be related to the importance of safety training which implied how 
participants perceived safety training as it influences their safe work practices.  Collectively, 
this group of items demonstrates the workers’ perception of the safety training that led 
them to practise work safely.  All items were loaded strongly ranging from .665 to .926.  
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The third factor ‘Safety and Risk Understanding’, consists of five items which account for 
12.84 percent of the total variance.  The content area for the items reflects the participants’ 
personal or individual responsibility and understanding towards safety.  Most items 
demonstrated strong personal or individual responsibility in performing their jobs safely 
and viewing safety as very crucial.  The combination of these five items indicates the 
intensity of personal or individual responsibility based on their understanding towards 
safety to perform their jobs safely. Three more items loaded on this factor appear to be 
related to understanding of risk perception associated to their job.  The combination of 
these five items indicates the amount of their understanding and belief on safety and risk 
related to their work activity.   
    
6.4.5 Summary of Exploratory Factor Analysis for Safety Training Impacts Scales 
Time 1 and Time 2 
Safety training impacts survey was subjected to EFA due to the fact that this is the initial 
stage of instrument development.  Tracing back to previous literature, many of the studies 
did not use EFA in order to validate their instruments pertaining to safety training impacts.  
None of the studies reviewed from 1995-2010 resulted in a safety training factor structure 
that came from an EFA result.  Mostly, they just mentioned that the questionnaires were 
developed by the researchers and were piloted before the actual studies were conducted.   
 
Although in Time 1, EFA on the safety training impacts scale resulted in only one factor 
structure based on 325 participants, the structures were different when the same questions 
were asked using the same questionnaire in Time 2.  In Time 2, the three safety training 
factors were extracted from EFA and had a high level of Cronbach’s α (above .8).  The 
differences in factor structure extracted was due to the fact that this safety training impacts 
scale was newly developed and still in the process of the initial phase of instrument 
development.  Pett et al. (2003) pointed out that “At this stage in instrument development, 
one must embark on interpretation with caution and trepidation.  Many studies must be 
undertaken in order to determine if all items of the factor have been derived and correctly 
interpreted” (p.238).   
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Due to the fact that this study intended to measure the influence of safety training on safety 
culture over a period of time, the equivalent factor structure for each time was needed.  
Therefore in this study, reliability that measures internal consistency of scales was used as a 
basis to get equivalent safety training factor structures for both times.  According to Pett et 
al. (2003), all measurements specifically those that examine behaviours, are subject to 
measurement error.  In order to avoid measurement error, the instrument must be reliable.   
One way to measure reliability of instruments is by checking the internal consistency of an 
instrument.  It refers to how well the items that make up an instrument or one of its 
subscales fit together.  Consistency and stability are assessed by the manner in which all 
employees respond in similar ways to similar questions that measure a particular construct 
(Easterby et al. 2002).  Using three-factor safety training impacts in Time 2, reliability 
analysis results show ‘Knowledge and Skill Transfer’ and ‘Safe Work Practices’ factors had 
high reliability both times.  However, for ‘Safety and Risk Understanding’  factor, the initial 
six items show low reliability in Time 1, therefore one item (i.e., I take shortcuts that 
involve little or no risks)  was removed to get a higher Cronbach’s α.  The new Cronbach’s 
α values ranged from .77 to .97 and were considered as having high internal consistency for 
three-factor safety training both times.  Table 23 below provides reliability of each scale for 
three-factor safety training both times.  Given the high internal reliability, the subsequent 
analysis will use the three-factor safety training dimensions, namely: Knowledge and Skill, 
Transfer, Safe Work Practices, Safety and Risk Understanding. 
 
TABLE 24 
Reliability Scale Three-Factor Safety Training Impacts in Time 1 and Time 2 
Safety Training Impacts  
 
Time 1 
 
Time 2 
 
Knowledge and Skill Transfer (12 items) .91 .97 
Safe Work Practices (Five items) .80 .90 
Safety and Risk Understanding (Four items) .77 .81 
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6.5 Research Objectives and Hypothesis Testing 
MANOVA, Pearson product moment, CFA and EFA were used to test the research 
objectives and hypotheses outlined for this research.  According to Pallant (2007), the 
utilisation of a choice of various types of statistical testing depends on the research 
questions that the researcher is addressing, the variables that need to be analysed and the 
nature of the data.  As this research examined differences between times (Time 1 and Time 
2) on safety training and safety climate variables and also the correlation among variables 
(safety training, safety climate and safety outcomes), the use of MANOVA and Pearson 
product moment is believed to be the most suitable statistical testing which will address all 
of the research objectives and hypotheses outlined.  Other methods of analysis were 
discounted in this analysis due to certain reasons, such as the fact that the nature of safety 
outcomes data which uses dichotomy measurement level is not suitable for some other 
methods like Multi Sample Latent Variable (MLV), as one of the assumptions to conduct 
MLV is to use continuous data (Harrington, 2009). Another reason is that the researcher 
was not able to match the samples in both Time 1 and Time 2 as they were anonymous and 
therefore some other analysis could not be conducted especially to match individual data 
with the workplace accident involvement in both Time 1 and Time 2.  As such, the 
following section presents the results of this research according to the research objectives 
and hypotheses outlined with the appropriate statistical analysis.   
 
6.5.1 Research Objective (1): to examine the safety training impacts level over a 
period of time. 
The first objective in this study was to examine changes in the level of production workers 
perceptions’ on safety training impacts from Time 1 and Time 2.  It was hypothesised that 
there will be significant positive changes in scores on improvement in the level of safety 
training impacts through transfer of training and retention of knowledge from Time 1 to 
Time 2 (Hypothesis 1).  In order to investigate the mean differences in the safety training 
impact mean scores for Time 1 and Time 2, a one-way between-groups multivariate analysis 
of variance (MANOVA) was used.  Three dependent variables were used: Knowledge and 
Skill Transfer, Safe Work Practices and Safety and Risk Understanding.  The independent 
variable was time: Time 1 and Time 2.  Prior to conducting MANOVA, preliminary 
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assumption testing was conducted to check for normality, linearity, univariate and 
multivariate outliers, homogeneity of variance-covariance matrices, and multicollinearity.  
There was no serious violation found and MANOVA was deemed to be appropriate.     
 
There was a significant difference in safety training impacts subscale when data from Time 
1 was compared to data in Time 2, with an overall Pillai’s trace of .665 (df = 696) and the 
partial eta squared = .665.  When results for the dependent variables were considered 
separately (ANOVA), all factors reached statistical significance, using a Bonferroni adjusted 
alpha level of .017.  The results were: Knowledge and Skill Transfer, F (1,696) = 445.55, p 
= .000, partial eta squared = .390; Safe Work Practices, F (1,696) = 247.033, p = .000, 
partial eta squared = .261 and Safety and Risk Understanding, F (1,696) = 1371.580, p = 
.000, partial eta squared = .663.   
 
Table 24 below compares the mean scores of safety training impact factors in both times.  
It is apparent from this table that in Time 2, levels of Knowledge and Skill Transfer (M= 
54.18, SD = 5.60), Safe Work Practices (M= 21.57, SD = 2.71) and the Safety and Risk 
Understanding (M= 19.80, SD = .687) mean score were reported to be slightly higher 
compared to Time 1. 
 
TABLE 25 
Employees’ Perceptions on Safety Training Impacts in Time 1 and Time 2 
Safety Training Impacts  Time 1 Time 2 Differences 
Mean SD Mean SD  
Knowledge and Skill Transfer 44.50 6.529 54.18 5.609 9.68 
Safe Work Practices  18.28 2.830 21.57 2.715 3.29 
Safety and Risk Understanding.   15.27 2.251 19.80 0.687 4.53 
     Note: SD=standard deviation 
 
6.5.2 Research Objective (2): to examine the correlation between safety training 
impacts and safety outcomes (accident rate) over a period of time. 
In this second objective, it was hypothesised that there will be significant negative 
correlation between safety training and safety outcomes at both Time 1 and Time 2 
(Hypothesis 2).  To determine whether safety training is negatively correlated with the safety 
outcomes both times, Pearson’s product-moment correlation coefficient was used.  
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Preliminary analyses were performed to ensure there was no serious violation of the 
assumption of normality, linearity and homoscedasticity.  The result obtained from the 
correlation between the safety training impacts and the accident rate for Time 1 and Time 2 
can be compared in Table 25.  It is apparent that, in Time 1, there was a significant medium 
negative correlation between all safety training impact factors and the accident rate. It 
implies that the higher the level of safety training impacts the lower the accident rate. 
 
TABLE 26 
Correlation Between Safety Training Impacts and Accident Rate in Time 1 and Time 2 
Safety Training Impacts Time 1 Time 2 
Accident Rate Accident Rate 
Knowledge and Skill Transfer -.262** .009 
Safe Work Practices -.271** .016 
Safety and Risk Understanding  -.245** -.021 
       **p<0.01 
 
However, in Time 2, no significant correlation was found between safety training impacts 
and accident rate.   It can be said that in Time 2, however the higher the level of safety 
training impacts rose, the accident rate remained constant.  Comparing these two results, it 
can be assumed that the higher safety training impacts score, the less the accident rate (only 
two cases) in Time 2 could possibly contribute to this result as shown in Table 26.   
 
TABLE 27 
Accident Rate According To Departments in Time 1 and Time 2 
Department Time 1 Time 2 
Number of accidents Number of accidents 
EW 10 0 
FFC 19 2 
Total 29 2 
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6.5.3 Research Objective (3): to test the factorial validity of Cheyne et al.’s (1998) 
safety climate factor structure through a replication study in the Malaysian 
manufacturing sample. 
In this third objective, the safety climate model is hypothesised consisting of a four-factor 
structure (Safety Management, Communication, Personal Involvement, Safety Standards 
and Goals), as reported by Cheyne et al. (1998), at Time 1 and Time 2 (Hypothesis 3).  
 
6.5.3.1 The Hypothesised Model 
CFA was used to measure the factorial validity of the safety climate model developed by 
Cheyne et al. (1998).  According to Bryne (2001), CFA is believed to be the best-known and 
most rigorous statistical procedure for testing hypothesised factor structures. She asserted 
that when the instrument is used in different cultural contexts from the one that is originally 
developed and the instrument was translated, CFA can measure the factorial validity of the 
factor structure (Bryne, 2001).      
 
The hypothesised model is presented in Figure 10.  The circle represents latent variables, 
and the rectangles represent measured variables.  The appearance of a line connecting 
variables implies no hypothesised direct effect.  A four-factor model of safety climate is 
hypothesised: Safety Management (SM), Communication (COM), Safety Standards and 
Goals (SSG) and Personal Involvement (PI). SM01 to SM14 serve as indicators of the 
Safety Management factor, C01 to C05 serve as indicators of Communication factor, SSG01 
to SSG03 serve as indicators of Safety Standards and Goals and finally PI01 to PI05 serve 
as Personal Involvement indicators.  The small circles with arrows pointing from the circles 
to the observed variables represent errors or unique factors (Arbuckle, 2006).  The four 
factors are hypothesised to covary with one another.  
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FIGURE 10 
Hypothesised Safety Climate CFA Model 
 
 
 
6.5.3.2 Evaluations of Assumptions for Confirmatory Factor Analysis  
Prior to conducting CFA using Maximum Likelihood (ML), a number of assumptions need 
to be satisfied.  The first assumption is that in conducting CFA, sample sizes need to be 
reasonably large or at least must be more than 200.  The sample size of the production 
workers in this study was 325 in Time 1, and 375 in Time 2.   Sample sizes that are more 
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than 200 are considered a large sample and the results generated within larger samples have 
fewer sampling errors than within smaller samples (Kline, 2005).   
 
The second assumption is related to the scales of the observed variables which are 
continuous.  All of the items in the safety climate scale in this study are continuous 
variables.  A five-point Likert scale was employed to respond to the items in safety climate 
scale (1= Strongly Disagree [SD], 2= Disagree [D], 3= Somewhat Agree [A], 4= Most 
Agree [M], 5= Strongly Agree [SA]).  Respondents were asked to answer the same survey in 
two different times (i.e., Time 1 in 2008, and Time 2 in 2009).   
 
The third assumption is concerned with the validity of the hypothesised model.  The four-
factor safety climate model was developed by Cheyne et al. (1998) and the factor structure 
was stable when it was tested in four different manufacturing plants in the UK and France 
in year 2000.  It was also successfully replicated in the construction industry in Sweden 
which is nationally and contextually different (Pousette, et al. 2008).  Therefore, the model 
is assumed to be valid in an attempt to test the factorial validity of this safety climate’s 
factor structure in the Malaysian sample.    
 
Finally, the normality of the observed variables were tested in order to meet the fourth 
assumption.  Kline (2005) suggests that only variables with skew index absolute values 
greater than 3 and kurtosis absolute values greater than 10 are of concern.  Appendices C 
and D demonstrate the skewness and kurtosis indices for safety climate Time 1 and Time 2 
respectively and it can be seen from both appendices that none of the variables in this 
analysis has problematic levels of skewness or kurtosis.  Therefore, the safety climate data in 
Time 1 and Time 2 appeared to be sufficiently univariate, normally distributed and 
therefore met the fourth assumption of ML method.  There were no missing data in both 
times as all missing data were removed from the analysis. 
 
6.5.3.3 Model Estimation 
Maximum likelihood estimation was employed to estimate all models.  CFA was performed 
separately using data set in Time 1 and Time 2.  The standardised estimates output provided 
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by Amos 16 using Maximum Likelihood (ML) estimation is shown in Figure 11 for Time 1 
and Figure 12 for Time 2.  
 
6.5.3.4 Confirmatory Factor Analysis Results Time 1 
CFA results in Time 1 are shown in Figure 11.  The results demonstrate that the correlation 
between latent variables range from .010 to .937 which indicate small to large correlation.  A 
large correlation was found between Safety Management (SM) and Personal Involvement 
(PI) (.96), Safety Management (SM) and Communication (COM) (.93) and Personal 
Involvement (PI) and Communication (COM) (.94).  These large correlations indicate that 
safety climate factors such as management, communication and personal involvement are 
related.  The higher perceptions of one factor will impact on higher perceptions of the 
other factor.  However, there were also negative correlations found in this analysis between 
Safety Management (SM) and Safety Standards and Goals (SSG) (-.047), Communication 
(COM) and Safety Standards and Goals (SSG) (-.083), and Personal Involvement (PI) and 
Safety Standards and Goals (SSG) (-.010).  These negative correlations indicate that as one 
variable increases the other variable decreases.   
 
Three latent variables had negatively weak correlation (i.e, COM vs SSG, SSG vs PI, and 
SM vs SSG).  On the other hand, there were three latent variables that had positive strong 
correlation (i.e., SM vs COM, SM vs PI, and COM vs PI).  The mixture of positive and 
negative correlations suggest that the latent variables are somewhat related from weak to 
strong.  The loadings for the fourteen variables on Safety Management range from -.210 
(SM14) to .817 (SM11).  The loadings for the five variables on Communication range from 
.645 (CO5) to .861 (CO1).  The loadings for the three variables for Safety Standards and 
Goals ranged from .358 (SSG03) to 1.040 (SSG01), and the loadings for five variables on 
Personal Involvement ranged from -.195 (PI03) to .804 (PI01).  Two items, SM14 and PI03, 
were loaded lower than .32 which was considered to be poor loading (Tabachnick and 
Fidell, 2007).  The rest of the 25 items were loaded greater than .35 and the correlations 
among the latent variables were significant (p<.05). 
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FIGURE 11 
Safety Climate CFA Model Standardised Estimates Time 1 
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6.5.3.5 Model Fit 
Table 27 provides the model fit indices for the four-factor Safety Climate model.  Using 
Brown’s (2006) recommendations of the Root Mean Square Error of Approximation 
(RMSEA) close to .06 or less, comparative fit index (CFI) close to .95 or greater, and 
Tucker-Lewis Index (TLI) close to .95 or greater, it can be seen that this model does not fit 
well with χ2 = 1383.641 df = 321, and p less than .0005, RMSEA = .101, CFI = .717, and 
TLI = .690.  These fit indices suggest that the safety climate four-factor structure is not 
replicable to the Malaysian sample in Time 1. 
 
TABLE 28 
Model Fit Indices for Safety Climate CFA Time 1 
Fit Indices Time 1 
χ2  1383.641 
df 321 
RMSEA .101 
CFI .717 
TLI .690 
 
6.5.3.6 Confirmatory Factor Analysis Results Time 2   
Figure 12 illustrates safety climate CFA results in Time 2.  These results indicate a large 
positive correlation between Safety Management (SM) and Communication (COM) (1.0), 
Safety Management (SM) and Safety Standards and Goals (SSG) (.98), and Communication 
(COM) and Safety Standards and Goals (SSG) (.93).  These results also indicate large strong 
correlations between latent variables, i.e., correlation between Safety Management (SM) and 
Personal Involvement (PI) (-.95), Personal Involvement (PI) and Communication (COM) (-
.89), and the correlation between Personal Involvement (PI) and Safety Standards and 
Goals (SSG) (-1.01).  The mixture between large positive and negative correlation suggest 
that the latent variables are strongly related.  
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The factor loadings for the fourteen variables on Safety Management (SM) ranged from .01 
(SM14) to .975 (SM10).  Five items were poorly loaded (below .32) and two items were 
loaded negatively (i.e., SM13=-.39, SM06=-.23).  The loadings for the five variables on 
Communication (COM) ranged from .66 (CO2) to .91 (CO1).  One item has negative 
loading (i.e., CO3 = -.81).  The loadings for the three variables for Safety Standards and 
Goals (SSG) ranged from -.56 (SSG03) to .95 (SSG01) with two items having negative 
loadings.  Finally, the loadings for five variables on Personal Involvement (PI) ranged from 
.14 (PI02) to -.97 (PI01).  Overall model, six items were loaded poorly (below .32) and the 
rest of the 18 items were loaded from fair to excellent (between .45 to .93).  However, there 
were combinations of positive and negative loading values.  
 
FIGURE 12 
Safety Climate CFA Model Standardised Estimates Time 2 
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6.5.3.7 Model Fit 
Table 28 presents a model fit summary for the four-factor Safety Climate model in Time 2.  
Following  Brown’s (2006) recommendations of RMSEA close to 0.06 or less, CFI close to 
.95 or greater; and TLI close to .95 or greater, this model does not fit well with χ2  = 
5577.023, df = 321, and p less than .0005,  RMSEA = .209 , CFI = .546, and TLI = .503.  
These fit indices suggest that the safety climate model is also not replicable to the Malaysian 
sample in Time 2. 
 
TABLE 29 
Model Fit Indices for Safety Climate CFA Time 2 
Fit indices Time 1 
χ2  5577.023 
df 321 
RMSEA .209 
CFI .546 
TLI .503 
 
6.5.3.8 Summary of Confirmatory Factor Analysis Safety Climate Model 
The result of the hypothesis testing using CFA shows that the four-factor model of safety 
climate does not fit the data well in Time 1 and Time 2.  The results of this study indicate 
that the four-factor structure of safety climate found by Cheyne et al. (1998) was not 
successfully replicated in two different times within the same Malaysian samples.  The result 
does not support the construct validity of the original Cheyne et al. safety climate four-
factor structure in the Malaysian sample.  Therefore the hypothesis of Cheyne et al.’s safety 
climate factorial validity was not supported. 
 
Since Cheyne et al.’s (1998) measurement model did not adequately represent the 
predefined safety climate in the Malaysian sample, the next step was to use the existing 
Malaysian data to refine the model using EFA.  By using the existing data, it could be 
possible to define the Malaysian safety climate model since Cheyne et al.’s theoretical 
development failed to be supported.   EFA was performed in order to identify the presence 
of meaningful patterns among 27 Safety Climate items and summarise the important items 
consisted in a small set of factors.  The 27 items of Safety Climate from the Time 1 data set 
were subjected to PCA using SPSS version 16.   
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6.5.3.9 Exploratory Factor Analysis Safety Climate Time 1 
 
Checks for Exploratory Factor Analysis 
Prior to performing PCA, the appropriateness of data for EFA was examined.  The first 
check was to measure the adequacy of the sample size.  The sample size of the production 
workers in Time 1 totalled 325, which is more that the recommended sample size and 
satisfied the recommended limit.   
 
The second check was to examine the strength of the inter-correlations among the items. 
This can be assessed via a visual inspection of the production workers’ safety climate survey 
correlation matrix (Pallant, 2007). Examination of the correlation matrix showed that more 
than 80 percent of the correlations were greater than .30 at the .01 level of significance.  
This result gives enough evidence to move to the next step, the empirical inspection of the 
adequacy for factor analysis.   
 
The third check was to examine the anti-image correlation matrix; the diagonals on that 
specific matrix should have an overall MSA of .50 or above (Hair et al. 2006).  The KMO 
value was .915 and all KMO values for individual items were > .64, which is well above the 
acceptable limit of .5 (Field, 2000).  The Bartlett test of Sphericity (Bartlett, 1954 cited in 
Field, 2000) reached statistical significance with χ2 (351) = 3947.375 at p< .000, hence 
supporting the factorability of the correlation matrix, and factor analysis was considered an 
appropriate action to take.   
 
Principal components analysis revealed the presence of five components with eigenvalues 
exceeding 1, explaining 34.16 percent, 9.67 percent, 5.34 percent, 4.65 percent and 4.14 
percent of the variance respectively (see Table 29). However, an examination of the scree 
plot revealed a clear break after the third factor (Cattell, 1966) (see Figure 13).  Therefore 
three factors were retained.   
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TABLE 30 
Total Variance Explained by the Five Extracted Factors of the Safety Climate Time 1 
 
 
Factor 
Initial Eigenvalues Extracted Sums of Squares Loadings 
Total Percent of 
variance 
Cumulative 
Percent 
Total Percent of 
variance 
Cumulative 
Percent 
1 9.223 34.158 34.158 9.223 34.158 34.158 
2 2.613 9.676 43.833 2.613 9.676 43.833 
3 1.442 5.341 49.174 1.442 5.341 49.174 
4 1.256 4.650 53.825 1.256 4.650 53.825 
5 1.119 4.143 57.968 1.119 4.143 57.968 
 
 
FIGURE 13 
Scree Plot Safety Climate Time 1  
 
6.5.3.10 Exploratory Factor Analysis Results  
The three-factor solution accounted for 49.17 percent of the total variance.  The factors 
were then examined to identify the number of items that loaded on each factor.  For 
practical significance, the factor loadings were restricted to .5 and above (Hair et al. 2006).  
Table 30 presents the initial factor loadings, percents of variance, eigenvalues and 
Cronbach’s α for PCA with Varimax rotation on Safety Climate Time 1.  The pattern of 
factor loadings revealed the presence of three variables, which had factor loading less than 
the recommended level and these were removed.  The removed variables were: 
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• Levels of safety performance have improved here over the last two years. 
• I am informed of the outcomes of safety and health meetings. 
• People in my workplace want to achieve the highest levels of safety performance. 
 
 
TABLE 31 
Factor Loadings, Percents of Variance, Eigenvalues and Cronbach’s α for Principal Component Analysis With 
Varimax Rotation on Safety Climate Time 1 (Initial Model) 
 
 
Safety Climate Items 
Factor 
1 2 3 
Management Actions 
There are good communications here about safety issues which affect me.  
.677 .194 -.126 
My line manager listens to my concerns about safety and health.  .661 .172 -.060 
I have been shown how to do my job safely.  .631 .355 .077 
Safety specific jobs always get done.  .605 .239 -.062 
Management are prepared to discipline workers who act unsafely.  .597 .366 -.032 
Safety issues are included in communication meetings.  .595 .300 -.002 
Everyone plays an active role in safety matters.  .592 .441 -.020 
The company makes an effort to prevent accidents happening. .586 .326 .095 
Relevant safety and health issues are always communicated.  .561 .219 -.174 
Safety and health has a very high priority in my workplace.  .537 .462 .039 
Levels of safety performance have improved here over the last two years.  .439 .289 -.389 
I am informed of the outcomes of safety and health meetings.  .413 .258 -.379 
 
Management Attitude 
Accidents and incidents are always reported.  
.227 .710 -.071 
What is learnt from accidents is used to improve safety training.  .339 .691 -.101 
My colleagues and I help each other work safely.  .316 .685 -.036 
Management takes the lead on safety issues.  .336 .672 -.040 
There is a process of continual safety improvement in the company.  .279 .664 -.076 
Supervisors actively support safety.  .274 .638 -.213 
On my site we have defined safety objectives. .293 .631 -.278 
Safety training has a high priority in my workplace.  .376 .573 .044 
People in my workplace want to achieve the highest levels of safety performance.  .463 .473 -.201 
 
Safety Priority 
-.304 .140 .671 
As long as there are no accidents unsafe behaviours are tolerated.  -.126 .253 .670 
The company is only interested in health and safety after an accident occurs.  .163 -.251 .623 
Minor/trivial accidents are tolerated as part of the job. .191 -.166 .611 
The safety training I receive is not detailed enough for my job.  -.269 -.048 .600 
Only a few people who work here are involved in safety and health activities.  .078 -.195 .590 
Percent of variance 34.16 9.68 5.34 
Eigenvalues 9.22 2.61 1.44 
Cronbach α .86 .88 .72 
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Factor Interpretation 
Pett et al. (2003) suggest that simple interpretation and representativeness of dimensions is 
the best option.  They added that the highest loading (≥ .9) provides a strong clue to 
naming the factors.  Therefore, each factor was subjectively labelled in accordance with the 
set of individual items it contained.  Variables were ordered and grouped in descending 
order by the amount of variance explained to determine underlying features that related to 
them.   
 
The first factor, ‘Management Actions’ accounts for 34.16 percent, of the total variances 
and comprises nine items.  Four items relate to safety communication, and the other five 
items relate to management’s action.  Collectively, all items indicate how much effort has 
been placed in order to ensure safety in the workplace.   Although the item ‘Everyone plays 
an active role in safety matters’ has a good loading (>.5), it was removed because it did 
represent the main content area of the factor (i.e., Management Action and 
Communication).  
 
The second factor, ‘Management Attitude’, contains six items and accounts for 9.68 percent 
of the total variance.  This factor addressing themes relates to management concerns and 
attitudes towards safety in the workplace.  Two items ‘Accidents and incidents are always 
reported’ and ‘My colleagues and I help each other work safely’ were removed from the 
factor because they do not represent management attitude towards safety.  These items 
were reflected more in personal involvement as it is conceptualised in the original safety 
climate model developed by Cheyne et al. (1998).  Therefore, to ease interpretation, these 
two items were removed, leaving six items that represent management attitude towards 
safety.  
 
The third factor, ‘Safety Priority’, had six items and accounts for 5.34 percent of the total 
variance.  These items were posed to measure the safety prioritisation put in the workplace 
in contrast with the production demand.   Three items appeared to be related to safety 
standards and goals.  The other three items demonstrated the extent of effort the company 
puts into safety priority by only involving a few people in safety matters.  The combination 
of these six items indicates the degree of safety priority viewed by participants on safety 
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standards and goals as well as through safety management.  Table 31 shows factor loadings, 
percentages of variance, eigenvalues and Cronbach’s α for PCA with Varimax rotation on 
Safety Climate Time 1 after removing variables.   
 
 
TABLE 32 
Factor Loadings, Percents of Variance, Eigenvalues and Cronbach’s α for Principal Component Analysis With 
Varimax Rotation on Safety Climate Time 1 (Modified Model) 
 
 
Safety Climate Items 
Factor 
1 2 3 
Management Action    
There are good communications here about safety issues which affect me.  .677 .194 -.126 
My line manager listens to my concerns about safety and health.  .661 .172 -.060 
I have been shown how to do my job safely.  .631 .355 .077 
Safety specific jobs always get done.  .605 .239 -.062 
Management are prepared to discipline workers who act unsafely.  .597 .366 -.032 
Safety issues are included in communication meetings.  .595 .300 -.002 
The company makes an effort to prevent accidents happening. .586 .326 .095 
Relevant safety and health issues are always communicated.  .561 .219 -.174 
Safety and health has a very high priority in my workplace.  
 
.537 .462 .039 
Management Attitude     
What is learnt from accidents is used to improve safety training.  .339 .691 -.101 
Management takes the lead on safety issues.  .336 .672 -.040 
There is a process of continual safety improvement in the company.  .279 .664 -.076 
Supervisors actively support safety.  .274 .638 -.213 
On my site we have defined safety objectives. .293 .631 -.278 
Safety training has a high priority in my workplace.  
 
.376 .573 .044 
Safety Priority    
It is sometimes necessary to take unsafe shortcuts to get the work done.  -.304 .140 .671 
As long as there are no accidents unsafe behaviours are tolerated.  -.126 .253 .670 
The company is only interested in health and safety after an accident occurs.  .163 -.251 .623 
Minor/trivial accidents are tolerated as part of the job. .191 -.166 .611 
The safety training I receive is not detailed enough for my job.  -.269 -.048 .600 
Only a few people who work here are involved in safety and health activities.  .078 -.195 .590 
 
Percent of variance 
 
34.16 
 
9.68 
 
5.34 
Eigenvalues 9.22 2.61 1.44 
Cronbach α .86 .86 .69 
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6.5.3.11 Confirmatory Factor Analysis for Safety Climate Time 2 using Three-Factor 
Structure Safety Climate Time 1 
 
The three-factor safety climate resulting from EFA in Time 1 was subject to CFA in Time 
2.  CFA was carried out to test whether construct measurement is invariant over a period of 
time.   Measurement invariance refers to testing how well models generalise across groups 
or time (Brown, 2006).  The longitudinal measurement invariance is particularly important 
to ensure that the underlying construct that changes over time was actually the 
measurement of the construct that changes over time (Harrington, 2007).      
 
Checks for Confirmatory Factor Analysis 
Again, in order to assess the suitability of data for CFA, all the assumptions checking were 
conducted same as detailed in Section 6.5.3.2.  The hypothesised model is presented in 
Figure 14.  The circle represents latent variables, and the rectangles represent measured 
variables.  The appearance of a line connecting variables implies no hypothesised direct 
effect.  A three-factor model of safety climate is hypothesised: Management Action 
(MACT), Management Attitude (MATT) and Safety Versus Production (SP).  MC01 to 
MC09 serve as indicators of the Management Action factor, MT01 to MT06 serve as 
indicators of Management Attitude and SP01 to SP06 serve as Safety Priority indicators.  
The small circles with arrows pointing from the circles to the observed variables represent 
errors or unique factors (Arbuckle, 2006).  The three-factors are hypothesised to covary 
with one another.  
 
Evaluations of Assumptions for Confirmatory Factor Analysis  
Prior to conducting CFA using Maximum Likelihood (ML), a number of assumptions need 
to be satisfied.   The sample size of the production workers in Time 2 was 375 and 
considered as a large sample.  Secondly, the assumption is related to the scales of the 
observed variables which are continuous.  All of the items in the safety climate scale in this 
study are continuous variables.  A five-point Likert scale was employed to respond to the 
items in the safety climate scale (1= Strongly Disagree [SD], 2= Disagree [D], 3= Somewhat 
Agree [A], 4= Most Agree [M], 5= Strongly Agree [SA]).   
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The third assumption is concerned with the validity of the hypothesised model.  The three-
factor safety climate model was extracted using EFA from the data in Time 1.  The original 
safety climate model was developed by Cheyne et al. (1998) and was piloted with the 
Malaysian sample.  Therefore, the model is assumed as valid in an attempt to test the 
measurement invariance over time in the Time 2 data.    
 
 
FIGURE 14 
Hypothesised Safety Climate CFA Model 
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Finally, the normality of the observed variables were tested in order to meet the fourth 
assumption.  Kline (2005) suggested that only variables with skew index absolute values 
greater than 3 and kurtosis absolute values greater than 10 are of concern.  Observations of 
the skewness and kurtosis indices for the safety climate in Time 1 and Time 2 demonstrate 
that none of the variables in this analysis has problematic levels of skewness or kurtosis.  
Therefore, the Safety Climate data in Time 1 and Time 2 appeared to be sufficiently 
univariate, normally distributed and therefore met the fourth assumption of ML method.  
There were no missing data in both times as all missing data were removed from the 
analysis. 
 
6.5.3.12 Confirmatory Factor Analysis Results    
Figure 15 provides the results obtained from the CFA.  The results indicated a negative 
large correlation between Management Action (MACT) and Management Attitude (MATT) 
(-1.02) and also correlation between Management Attitude (MATT) and Safety Priority (SP) 
(-.97).  A positive large correlation was found between Management Action (MACT) and 
Safety Priority (SP) (1.06).  The large negative correlation indicates that these latent 
variables are strongly related but in a negative direction.   
 
The factor loadings for the nine variables on Management Action (MACT) ranged from -
.076 (MC9) to .725 (MC1).  Two variables were poorly loaded (below .32), six variables 
were loaded negatively (i.e., MC2=-.561, MC3=-.581, MC4=-.335, MC5=-.720, MC6=-.793, 
MC8=-479) and only one variable had a positive strong loading (i.e., MC1=.725).  On the 
other hand, loadings for the six variables on Management Attitude (MATT) ranged from 
.096 (MT6) to .974 (MT1).  Two variables had loadings lower than .32 (i.e., MT4=-.281, 
MT6=.096) with one having a negative loading.  The other four variables loaded excellently 
with a loading range of .734 (MT3) to .974 (MT1).  Finally, the loadings for the six variables 
for Safety Priority (SP) ranged from -.030 (SP3) to -.865 (SP2) with one variable having a 
negative loading.  Two variables were loaded poorly (<.32) and the other three variables 
had fair to excellent loading (i.e, SP6=.480, SP1=.645, SP4=.717).  As an overall model, six 
variables were loaded poorly (below .32), and the other 15 variables were loaded from fair 
to excellent (between .48 to .97) with a mixture of positive and negative loading. 
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FIGURE 15 
Three-factor Safety Climate CFA Model Standardised Estimates Time 2 
 
 
6.5.3.13 Model Fit 
Table 32 presents a model fit summary for three-factor safety climate model for data in 
Time 2.  Following Brown’s (2006) recommendations of having RMSEA close to 0.06 or 
less, CFI close to 0.95 or greater, and TLI close to 0.95 or greater, this model does not fit 
well with χ2  = 3492.441, df = 186, and p less than 0.0005,  RMSEA = .218 , CFI = .567, 
and TLI = .511.  These indices suggest that the model needs to be modified. 
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TABLE 33 
Model Fit Indices for Safety Climate Three-Factor CFA Time 2 
 
Fit Indices Time 2 
 
χ2  3492.441 
df 186 
RMSEA .218 
CFI .567 
TLI .511 
 
 
6.5.3.14 Model Modification 
Modification of the model involved a few steps.  Firstly, it was suggested that items with 
low loadings (<.32) needed to be removed. CFA indicated that there were six items loaded 
poorly in this analysis (i.e, MC7, MC9, MT4, MT6, SP5, SP3).   The second step involved in 
inspection of the residual standardised table. According to Hair et al. (2006) standardised 
residual less that 2.5 does not suggest a problem, and conversely standardised residual >4.0 
raised problems and suggested a potentially unacceptable degree of error.  An examination 
of the residual standardised table revealed that seven variables had a value of more than 
four and these variables were removed to avoid unacceptable degrees of error and to 
improve the model fitting.  Six of the variables were the same variables as those indicated as 
having low loading.  Therefore these six items were removed from the analysis.      
 
Then, CFA was performed again without these six variables.  The first modification results 
in the following fit indices were as follows: χ2 =1504.694, df=74, RMSEA=.227, CFI=.741 
and TLI=.681.  Although this model still does not reach the guidelines provided by Brown 
(2006), the model fits noticeably better than the first one.   
 
However, an examination of the modification indices (MI) revealed that there were still 
many variables that had an MI larger than 3.84.  According to Harrington (2007), an MI 
greater than 3.84 indicates a change that will probably result in a significant improvement in 
model fit.  However, Harrington (2007) argues that many of the modifications suggested by 
the MI may not make sense given theory and prior research.  She added that “such 
nonsensical modifications should not be made regardless of how large the parameter 
change would be” (p.71).   
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Several modifications were made based on observation of MI tables.  There were four 
reasonable suggestions from MI to add a covariance between errors.  The error covariance 
that was suggested to be added between error were from the same construct.  For example, 
the largest MI suggests adding a covariance between errors for e2 and e8, which allows the 
model to include an estimate of the amount of relationship between these two errors.  
Safety climate item MC2 is the perceptions that the participants’ line manager listens to his 
or her concerns about safety and health and MC8 relates to communication on safety and 
health; both are part of the ‘Management Action’ factor. It makes sense that the perception 
that the participants line manager listens his or her concerns about safety and health would 
be related to communication, in which case adding the covariance between these two errors 
may be reasonable.    The second largest MI suggests adding error covariance between e2 
and e4 and the third largest MI suggests adding error covariance between e4 and e8.   All of 
them were in the same construct ‘Management Action’ and therefore it was considered as 
reasonable.      
 
The second version of the safety climate model retains the original three-factor structure 
but drops variables MC7, MC9, MT4, MT6, SP5, SP3 and SP1 as well as adding four error 
covariances between the error terms for items MC2 and MC8, items MC2 and MC4, item 
MC4 and MC8 and MT1 and MT5.  Figure 16 shows the final modified model.  The final 
modification results in the following fit indices were: χ2 =821.545, df=70, RMSEA=.169, 
CFI=.864, TLI=.823.    This model still does not fit perfectly; however, it is much better 
than the earlier model as the model fitting was slightly improved.  However, having 
observed to the final model (after modification), it is not seem possible to use this model 
for subsequent analysis due to variation of correlation strength and direction. 
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FIGURE 16 
Three-Factor Safety Climate Model With Three Modifications Time 2 
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fitting, it still didn’t reach the recommended goodness fit of index.  The construct 
measurement was described as not invariant when it was tested in Time 2 data.  Harrington 
(2007) argued that if the assumptions of measurement invariance do not hold over time, the 
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reliability refers to how well the items that make up an instrument or one subscale fit 
together.  Consistency and stability are assessed by the manner in which all employees 
respond in a similar way to similar questions that measure a particular construct (Easterby-
Smith et al. 2002).  Initially, the reliability of the three-factor safety climate resulting from 
EFA Time 1 was analysed for both times.  The results showed that Management Action 
had a low reliability in Time 2, and therefore one item (i.e., There are good communication 
here about safety issues which affect me) was removed to get a higher Cronbach’s α.  
Similarly, for the Safety Priority, one item (i.e., As long as there are no accidents unsafe 
behaviours are tolerated) was removed in order to get a higher Cronbach’s α.   The new 
Cronbach’s α values range from .67 to .86 and are considered as having high internal 
consistency for all factors in both times (see Table 33).  Therefore, the subsequent analysis 
will use the three-factor Safety Climate model, namely Management Action, Management 
Attitude and Safety Priority.   
 
TABLE 34 
Reliability Scale Safety Climate Factor in Time 1 and Time 2 
 
Safety climate factors 
 
Time 1 Time 2 
Management Action  .86 .70 
Management Attitude  .86 .71 
Safety Priority  .70 .70 
 
6.5.4 Research Objective (4): to examine the changes in employees’ perceptions of 
the safety climate over a period of time.   
The fourth objective in this study was to examine changes on employee perception on 
safety climate from Time 1 to Time 2.  It was hypothesised that there will be significant 
positive changes in safety climate perceptions scores from Time 1 to Time 2 (Hypothesis 4).  
A one-way between-groups multivariate analysis of variance (MANOVA) was performed to 
investigate mean differences in Safety Climate scores for Time 1 and Time 2.  Three 
dependent variables were used which were the following safety climate factors; 
Management Action, Management Attitude and Safety Priority.  The independent variable 
was time: Time 1 and Time 2.  Prior to performing MANOVA, preliminary assumption 
testing was conducted to check for normality, linearity, univariate and multivariate outliers, 
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homogeneity of variance covariance matrices, and multicollinearity.  There were no serious 
violations noted and the analysis was deemed possible to proceed with.   
 
There was a statistically significant difference in safety climate dimensions when the data 
from Time 1 were compared to the data in Time 2, with an overall Pillai’s trace of .602 (df 
= 696); partial eta squared = 0.602.  When the results for the dependent variables were 
considered separated (ANOVA), all factors reached statistical significance, using a 
Bonferroni adjusted alpha level of .017.  These were Management Action, F (1,698) = 
261.11, p = .000, partial eta squared = .272; Management Attitude, F (1,698) = 217.512, p = 
.000, partial eta squared = .238; Safety Priority, F (1,698) = 323.55.25, p = .000, partial eta 
squared = 0.314.  As shown in Table 34, an inspection of the mean scores indicated that 
Time 2 (2009) reported slightly higher levels on all Safety Climate dimensions; i.e., 
Management Action (M= 33.40, SD = 2.65), Management Attitude (M= 25.31, SD = 2.32) 
and Safety Versus Production (M= 16.32, SD = 2.60) compared to Time 1.  The results 
therefore seem to support hypothesis 4, as the safety climate score in Time 2 is better than 
in Time 1. 
 
TABLE 35 
Employees’ Perceptions of Safety Climate in Time 1 and Time 2 
 
Safety Climate Dimensions Time 1 Time 2 Differences 
 Mean SD Mean SD  
Management Action 29.13 4.20 33.38 2.68 4.25 
Management Attitude 21.99 3.46 25.25 2.34 3.26 
Safety Priority 13.65 3.01 17.63 2.83 3.98 
 Note: SD=standard deviation 
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6.5.5 Research Objective (5): to examine sub-group differences on safety climate 
perceptions among four demographic factors (department, length of 
employment, types of employment and working shift) over a period of time.   
In the fifth research objective, it was hypothesised that safety climate will be significantly 
different among four demographic factors (department, length of employment, type of 
employment and working shift) at both Time 1 and Time 2 (Hypothesis 5).  MANOVA was 
again adopted to examine the differences in perceptions of safety climate dimensions across 
four demographic variables: department (EW and FFC); tenure (less than 1 year, 1-5 years, 
6-10 years,  11-15 years and more than 15 years); type of employment (Permanent, 
Temporary, Contract), and working shift (Normal shift, Shift).  The demographic variables 
were treated as independent variables and the safety climate dimensions as dependent 
variables.  The analysis was done separately for the two years.    
 
Table 35 presents the results from the MANOVA.  Using Pillai’s trace, there was a 
statistically significant difference for department and tenure on safety climate dimensions in 
both years.  For the department in Time 1, F (3,291) = 2.85, p<0.05; Pillai’s trace = .029; 
partial eta squared = .029 and in Time 2, F (3,340) = 9.571, p<0.05; Pillai’s trace = .078; 
partial eta squared = .078.  For tenure, in Time 1, F (12,879) = 1.848, p<0.05; Pillai’s trace 
= .074; partial eta squared = .025 and in Time 2, F (9, 1026) = 3.542, p<0.05; Pillai’s trace 
= .090; partial eta squared = .030.   
 
TABLE 36 
Differentiating Patterns for Four Demographic Variables in Time 1 and Time 2 
 
Independents Time 1 
 
Time 2 
Pillai’s F df Sig Pillai’s F df Sig 
Department .029 2.852 291 .038 .078 9.571 340 .000 
Tenure .074 1.848 879 .037 .090 3.542 1026 .000 
Type of employment .004 .201 584 .976 .004 .445 340 .721 
Working shift .008 .772 291 .511 .034 1.994 682 .064 
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Type of employment and working shift were found not to show a statistically significant 
difference either of the times.  For type of employment in Time 1, F (6,584) = .201, p>0.05; 
Pillai’s trace = .004; partial eta squared = .002 and in Time 2, F(3,340)= .445, p>0.05; 
Pillai’s trace = .004; partial eta squared = .004.  Meanwhile for working shift in Time 1 F 
(3,291) = .772, p>0.05; Pillai’s trace = .008; partial eta squared = .008 and in Time 2 F 
(6,682) = 1.994, p>0.05; Pillai’s trace = .034; partial eta squared = .017. 
 
For further analysis, ANOVA was then performed to examine the independent variables 
(i.e., department and tenure) which were significant in the MANOVA results.  ANOVA 
showed that departments differed significantly (p<.05) on all safety climate factors for both 
years except for Safety Priority factor in Time 1.  In both times, the result showed a 
significant difference for Management Action, (Time 1, F (1,323) = 33.11, p<0.05; Time 2, 
F(1,373)= 141.20, p<0.05) and Management Attitude, (Time 1,  F (1,323)= 26.62, p<0.05; 
Time 2, F(1,373)= 295.95, p<0.05).  However, for Safety Priority factor, only in Time 2 was 
a statistically significant difference found: F (1,373) = 33.79, p<0.05.  An inspection of the 
mean scores, as illustrated in Table 36, indicated that Time 2 reported slightly higher levels 
of all safety climate dimensions than Time 1. 
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TABLE 37 
Mean and Standard Error Four Demographic Variables in Time 1 and Time 2 
 
 Time 1  Time 2   
Differences Mean SE Mean SE 
Department 
Management Action 
 
EW 
FFC 
31.62 
29.50 
.712 
.571 
35.46 
32.76 
.293 
.271 
3.84 
3.26 
Management Attitude 
 
EW 
FFC 
23.27 
22.51 
.600 
.481 
26.67 
24.72 
.264 
.244 
3.40 
2.21 
Safety Priority EW 
FFC 
10.67 
10.88 
.459 
.368 
17.12 
18.33 
.407 
.376 
6.45 
7.45 
Tenure 
Management Action 
 
<1 
1-5 
6-10 
11-15 
>15 
30.20 
28.88 
29.95 
31.34 
33.05 
1.001 
.822 
.907 
1.023 
1.324 
- 
32.58 
33.49 
33.51 
35.59 
- 
.426 
.462 
.320 
.354 
- 
3.70 
3.54 
2.17 
2.54 
Management Attitude <1 
1-5 
6-10 
11-15 
>15 
21.80 
21.61 
23.46 
23.99 
24.51 
.843 
.693 
.765 
.863 
1.116 
- 
24.23 
25.74 
24.91 
26.88 
- 
.383 
.416 
.288 
.318 
- 
2.62 
2.28 
0.92 
2.37 
Safety Priority <1 
1-5 
6-10 
11-15 
>15 
11.56 
10.98 
9.67 
9.50 
12.13 
.645 
.530 
.585 
.660 
.854 
- 
19.62 
19.32 
17.06 
15.74 
- 
.591 
.642 
.445 
.491 
- 
8.64 
9.65 
7.56 
3.61 
Type of employment 
Management Action 
 
Permanent 
Contract 
Temporary 
30.38 
30.77 
29.82 
.457 
1.071 
1.077 
33.73 
34.34 
- 
.228 
.376 
- 
3.35 
3.57 
- 
Management Attitude 
 
Permanent 
Contract 
Temporary 
23.10 
22.91 
22.05 
.385 
.903 
.908 
25.26 
26.14 
- 
.205 
.338 
- 
2.16 
3.23 
- 
Safety Priority Permanent 
Contract 
Temporary 
10.89 
10.95 
10.37 
.294 
.690 
.694 
18.17 
17.13 
- 
.317 
.522 
- 
7.28 
6.18 
- 
 
Working shift 
Management Action 
 
Normal 
Shift 
29.78 
30.59 
.997 
.481 
33.73 
34.34 
.228 
.376 
3.95 
3.75 
Management Attitude Normal 
Shift 
22.35 
23.00 
.841 
.406 
25.26 
26.14 
.205 
.338 
2.91 
3.14 
Safety Priority Normal 
Shift 
11.08 
10.68 
.643 
.310 
18.17 
17.13 
.317 
.522 
7.09 
6.45 
Note: SE= Standard Error 
 
ANOVA was also used to compare whether there were significant differences in safety 
climate factor scores for tenure.  Subjects were divided into five groups according to their 
length of service (less than 1 year, 1-5 years, 6-10 years, 11-15 years and above 15 years).  
There was a statistically significant difference at the p<.05 level in all safety climate factors 
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in both years. In both times, the result showed a significant difference for Management 
Action, (Time 1, F (4,320)= 5.80, p<.05; Time 2, F(3,371)= 117.30, p<.05), Management 
Attitude, (Time 1, F (4,320)= 5.85, p<.05; Time 2, F(3,371)= 128.22, p<.05) and Safety 
Versus Production (Time 1, F (4,320)= 4.73, p<.05; Time 2, F(3,371)= 59.042, p<.05).  An 
inspection of the mean scores indicated that all levels of tenure reported slightly higher 
results on all safety climate factors (see Table 36).  Results from this analysis partially 
support the hypothesis that safety climate is significantly different among four demographic 
factors (department, length of employment, type of employment and working shift) over a 
period of time.   
  
6.5.6 Research Objective (6): to examine the correlation between safety climate 
and safety outcomes (accident rate) over a period of time. 
The sixth objective is to test the hypothesis on a significant negative relationship between 
safety climate and safety outcomes (accidents rate) at both Time 1 and Time 2 (Hypothesis 
6).  In order to examine this association, a Pearson product-moment correlation analysis 
was employed.  Prior to conducting the analysis, preliminary inspections were performed to 
ensure that no violation of the assumptions of normality, linearity and homoscedasticity 
occurred.  The correlation between safety climate dimensions and accident rate in Time 1 
and Time 2 can be compared in Table 37.    In Time 1, results showed a significant (p<.01), 
weak negative correlation for two subscales only, i.e., Management Action (-.150) and 
Management Attitude (-.191), indicating that the higher the safety climate perceived, the 
lower the accident rate.  The third dimension of safety climate had a positive non-significant 
correlation between accident rates.  Meanwhile, in Time 2 there was no significant 
correlation between all safety climate dimensions and accident rate.  This indicates that 
safety climates dimensions perceived by the production workers in Time 2 were not directly 
related to accident rate. As explain in section 6.5.2, this result might be due to the big 
decrease in accident rate in Time 2 as well as improvements in safety climate scores.  
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TABLE 38 
Correlation Between Safety Climate Factors and Accident Rate in Time 1 and Time 2 
 
 
Safety Climate Dimensions 
Time 1 Time 2 
Accident Rate Accident Rate 
Management Action  -.150** .010 
Management Attitude  -.191** .055 
Safety Priority   .028 -.048 
           **correlation is significant at the 0.01 level (2-tailed) 
 
6.5.7 Research Objective (7): to examine the correlation between safety training 
and safety climate over a period of time.  
The seventh objective of this study was to examine correlation between safety training 
impacts and safety climate at both Time 1 and Time 2.  It was hypothesised that there will 
be a significant positive relationship between safety training and safety climate at both Time 
1 and Time 2 (Hypothesis 7).  Pearson’s product-moment correlation coefficient was again 
employed to analyse the relationship between safety training impacts and safety climate 
factors.   As presented in Table 38, the correlations between all safety training impacts 
dimensions (Knowledge and Skill Transfer, Safe Work Practices, Safety and Risk 
Understanding)   and two of the safety climate  dimensions (Management Action, 
Management Attitude) generally showed a significant (p<.01) strong positive correlation in 
Time 1.  The correlations ranged from r= .656 to r= .777 which is considered a strong 
positive correlation.   These results indicate that the higher the production worker’s 
perceived safety training impacts, the higher they perceived safety climate at their 
workplace.   
 
Surprisingly, there were weak negative correlations for three of the safety training impacts 
(Knowledge and Skill Transfer, r=-.227; Safe Work Practices, r= -.227; Safety and Risk 
Understanding, r= -.170, p<.01), with one of the safety climate factors (Safety Priority), 
indicating that the higher they perceived safety training, the lower they perceived safety 
climate.   
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TABLE 39 
Correlations between Safety Training Impacts and Safety Climate Factors in Time 1 and Time 2 
** Correlation is significant at the 0.01 level 
Note: Mgt refers to Management 
 
In Time 2, the results appear to be slightly different compared to Time 1.  There was a 
strong significant positive correlation between two safety training impacts (Knowledge and 
Skill Transfer, and Safe Work Practices) and one safety climate factors (Management 
Action).  The correlation ranged from r= .568 and r= .824 respectively.  There was also a 
strong positive correlation between Knowledge and Skill Transfer and Management 
Attitude with r= .867, p<.01.  Safety and Risk Understanding was also found to have a 
negative weak correlation between Management Attitude (r= .135) and Safety Priority (r= 
.141).  There was no correlation between Safety and Risk Understanding and Management 
Action (r= .062).   
 
When items in safety training impacts and safety climate factors were aggregated (Table 39), 
there was a strong significant positive correlation between these two measures, r= .740, p< 
.01 in Time 1 and r= .745, p<.01 in Time 2.  The correlation was slightly stronger in Time 2 
compared to Time 1 with a difference of .005.  This implies that the higher the production 
workers perceived their safety training impacts, the higher they perceived safety climate at 
their workplace.   
 
Table 40 
Overall Correlations Between Safety Training and Safety Climate Time 1 And Time 2 
 
Scale Time 1 Time 2 
Safety Climate Safety Climate 
 
Safety Training  .740** .745** 
 
       ** Correlation is significant at the 0.01 level 
 
 
Factors 
Time 1 Time 2 
Mgt 
Action 
Mgt 
Attitude 
Safety  
Priority 
Mgt 
Action 
Mgt  
Attitude 
Safety 
Priority 
Knowledge and 
Skill Transfer 
 
0.745** 
 
0.777** 
 
-0.227** 
 
0.824** 
 
0.876** 
 
-0.562** 
Safe Work 
Practices 
0.703** 0.722** -0.227** 0.568** 0.411** -0.548** 
Safety and Risk 
Understanding  
0.656** 0.718** -0.170** 0.062 0.135** -0.141** 
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All in all, most of the safety training dimensions were shown to have a positive correlation 
with safety climate factors, except for the third safety climate factor (Safety Priority) which 
had a negative correlation with all safety training impact dimensions in both times.   
 
6.6 Chapter Synthesis and Preview 
The preceding sections outlined the descriptive statistics of research instruments 
administered in this present study.  EFA has been employed to detect the presence of 
meaningful patterns for safety training and safety climate among variables and to summarise 
the importance contained in a small set of factors or dimensions.  Whereas, CFA was used 
to measure the factorial validity of the safety climate model developed by Cheyne et al.’s 
(1998) and the results was not support the hypothesis.  Cheyne et al.’s safety climate model 
did not successfully replicated in the Malaysian sample.  CFA was also used to identify 
measurement invariance for Safety Climate in Time 2.  MANOVA and ANOVA were used 
to explore differences between groups.  Meanwhile, Pearson’s correlation was also 
employed to explore the relationships among variables.   
 
Taken together, results from this study supported hypotheses 1, 2, 4, 6 and 7.  Hypothesis 5 
was partially supported as two of the demographic factors were not significantly different 
statistically in Time 2 (i.e., working shift and type of employment).  The findings are 
interpreted and discussed in the following chapter (Chapter 7).  The findings are discussed 
according to the research objectives outlined in this study.  Implications of research to 
theory and practices, limitation of study and future research are also discussed.   
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7 DISCUSSION 
7.1 Introduction 
A lack of longitudinal studies in safety training and safety climate (or culture) research have 
been highlighted in the literature (for example, Glendon et al. 2006; Huang, 2010; Lu and 
Tsai, 2008).  Longitudinal design is particularly well suited to examining research questions 
and hypotheses that are affected by how things vary over time which could not be 
measured in a cross-sectional design. Therefore, the central thesis of this longitudinal study 
is concerned with the degree to which safety training impacts and influences safety culture 
(via safety climate changes), particularly with regards to the improvement of safety 
outcomes in the Malaysian manufacturing plant over a period of time.  This unique study 
has not been done before, in a developed country or in a developing country.  With regards 
to the research publications, research in safety management (for example, safety training 
and safety climate(or culture)) has been predominantly published by western scholars that 
focused their research on western countries such as the UK, US, Australia, Canada, 
Scandinavian countries and European countries. Very little research related to safety 
management has been conducted in eastern countries, especially in Malaysia.  Furthermore, 
the theoretical and empirical understanding of safety climate research that has been 
conducted in Malaysia or other eastern countries was based on the theories, conceptions 
and contributions of western scholars.  Due to this fact, the findings of this current study 
are believed to be unique in that they contribute to a significant development of safety 
management research, especially in safety training and safety climate (or culture) research in 
an eastern developing country which differs in terms of national culture. The findings of 
this study have been contributed theoretically to a small but growing body of knowledge on 
safety training effectiveness and safety climate factors.  In this longitudinal study, it has 
been hypothesised that safety training impacts would influence the level of the safety 
climate at two periods of time, reflecting changes in the underlying safety culture in the 
Malaysian manufacturing plant under study.  In this manufacturing plant, safety is highly 
prominent and over two periods of times, both safety training impacts and the safety 
climate perceptions were improved considerably.  The manufacturing plant under study was 
operating on the basis that providing employees with safety training would facilitate 
improvement of the safety culture over a period of time, as asserted in the literature (Cohen 
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and Colligan, 1998; Cooper, 1998; Harvey et al. 2001).  Whilst the safety training impacts on 
improving knowledge, skill and hazards awareness are well established in the training 
literature, there is little literature evaluation of safety training on its impact on organisational 
variables, such as safety climate (or culture).  The  findings of this study revealed that 
significant improvements in the safety climate factors related to Management Attitude and 
Management Action, indicate that the management role has been viewed as crucial in 
improving and supporting employees’ and organisation’s safety.  Over a period of time, the 
positive correlation between safety training and safety climate became stronger with a 
significant difference of .005 where in Time 1, r=.740 and in Time 2, r=.745.  This finding 
adds to the theoretical proposition that safety training is an antecedent in improving safety 
climate.   There is no doubt that safety training appears to be a powerful mechanism that 
has positive effects on safety culture and workplace accidents within an organisation over 
time.     
 
The findings of this current study add to the position that safety climate is not universal and 
stable, as Cheyne et al. (1998) safety climate factor structure failed to be replicated in the 
Malaysian context.  The findings of this study also strongly support the notion that there is 
more than one safety culture within an organisation.  The subgroup differences suggest that 
a large group within the organisation as a whole do not share an overall perception of safety 
within organisations and lead to an absence of safety culture (HSL, 2002).  Therefore, this 
chapter commences, by discussing the findings according to the seven research objectives 
addressed in this study.  The nature of the findings is such that they need to be considered 
mainly in terms of consequences for each hypothesis and its implications with regards to 
each objective.  
 
7.1.1 Research Objective (1): to examine the safety training impacts level over a 
period of time. 
The safety training impacts of a sample of production workers at a Malaysia-based electric 
and electronic plant were subject to EFA.  EFA results for Time 1 revealed a one-factor 
structure, whereas the EFA results in Time 2 revealed a three-factor structure.  Due to the 
reason that this is a developmental process for establishing a safety training impact scale, 
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the three-factor structures, namely, Knowledge and Skill Transfer, Safe Work Practices and 
Safety and Risk Understanding, were used to compare significant changes at both Time 1 
and Time 2.  This safety training three-factor structure is valid and reliable due to the fact 
that it went through a questionnaire validation process.  Initially, the items of the 
questionnaire had been developed based on the literature pertaining to safety training.  
Since then the questionnaire has been reviewed by three experts on the subject matter and 
piloted to a sample group and finally some modifications have been made to get the high 
reliability score with a Cronbach’s α score of more than .7.  Subsequently, after the actual 
data collection, it was validated and tested using EFA both times.  The safety training three-
factor structure consisted of the same items as the items loaded in the safety training one-
factor structure in Time 1 except for the six items that were removed in Time 2.  Therefore, 
the safety training three-factor structure was derived in Time 2 was used in the data analysis 
for the purpose of investigating changes and differences in Time 1 and Time 2.   
 
The first objective sought to examine whether there were differences in the safety training 
impacts mean score over a period of time.  Consistent with Hypothesis 1, the results of the 
mean differences suggested that there was a significant improvement in all safety training 
impact subscales as perceived by the employees.  The significant differences in the safety 
training impact mean scores indicated that the employees’ perceived that their level of safety 
knowledge and skill transfer, safe work practices as well as their risk and safety 
understanding were higher in Time 2.  This finding is consistent with those of other studies 
and suggests that employees who have received appropriate safety training are expected to 
enhance their safety knowledge, safety attitude, and safety behaviour as well as perform 
work activities in a safe manner (for example, Burke et al. 2002; Cheung and Spicket, 2007; 
Harrington and Walker, 2006; Mukherjee et al. 2002).   
 
This finding may be explained by the fact that the knowledge, skill and ability (KSA) gain in 
safety training attended by employees has been transferred to the real job context 
effectively. The observed increases in all safety training dimensions in Time 2 could be 
attributed to the transfer of training.  As asserted by Baldwin and Ford (1988), transfer of 
training is conceptualised as the degree to which KSA gained in a training programme is 
successfully applied, generalised and maintained over a period of time in the job context.  
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Differences in safety training scores in Time 2 suggest that employees’ perceived safety 
training positively, by demonstrating that they had practised and applied what they had 
learned in their safety training to their work over a period of time.  This kind of training 
transfer is related to retention of KSA acquired from the safety training.  Patrick (1992) 
stated that retention can be viewed as a ‘special case’ of transfer, as trainees are required to 
transfer their KSA to the same task over a period of time.  This argument holds true due to 
the reason that participants in this study were asked to answer the same questionnaire 
survey relating to safety training after a twelve-month gap.  The KSA gained during the 
safety training had been stored in their memory for a period of time in order to apply it to 
perform a particular task.  Nevertheless, this present study only assessed safety training 
impacts mainly on employees’ safety knowledge and skill transfer that facilitated them to 
perform work safely and understand the safety and risk associated with their job.  Another 
important aspect that warrants further investigation is related to a post-training motivation.  
According to Noe and Schmitt (1986), post-training motivation is “the trainee’s desire to 
use the knowledge and skills mastered in the training program on the job” (p.502).  Desire 
or increased motivation results when individuals perceive that their learned behaviour will 
help them to resolve issues related to their work (Noe and Schmitt, 1986).   
 
Improvement in safety training impacts in Time 2 may be explained by the fact that on-the-
job training (OJT) takes place within an organisation.  OJT normally occurs in organisations 
in two ways; it might be conducted on an informal basis or formal basis (Blanchard and 
Thacker, 2003).  Since there were no specific interventions of safety training conducted in 
between times, then OJT might have happen when more experienced and skilled employees 
trained the less-skilled and experienced ones.  The observed increased in the mean score in 
question 28 in the safety training survey (referring to item 28: The training programme 
encouraged me to pursue further learning OJT related to safety) could be attributed to the 
significant improvements in all safety training impacts in Time 2.  It is therefore likely that 
transfer of training theories and OJT are clearly possible way of accounting for the findings 
of this study.   
  
The results of this study imply that safety training helps to facilitate employees to gain safety 
knowledge and skills, perform safe work practices and increase their understanding of safety 
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and risk.  From the management standpoint, it is suggested that training should not be 
viewed as expenditure but should be viewed as an investment.  This is due to the fact that 
the positive outcomes of training are worth more than what is put in.  The findings also 
need to be taken into consideration in making national Occupational Safety and Health 
(OSH) policy and programmes.  However, this current study was not able to match the data 
on safety training applied to each employee due to the anonymity and confidentiality of the 
data collected in Time 1 and Time 2.  Hence, future research is recommended to conduct a 
study on the quasi experiment study, using a control group and a treatment group.  By 
adopting this kind of research, it is expected to discover the effectiveness of the safety 
training between these two groups and lead to a more constructive conclusion saying that 
specific safety training intervention influences their level of transfer of safety skill and 
knowledge and safe work practices as well as safety and risk understanding  
 
7.1.2 Research Objective (2): to examine the correlation between safety training 
impacts and safety outcomes (accident rate) over a period of time. 
This second objective sets out to examine the relationship between safety training and 
safety outcomes (i.e., accident rates) in Time 1 and Time 2.  The results indicate that at both 
times the strength and direction of the relationship were somewhat different.  In Time 1, 
the results show a negative relationship between safety training impacts and accident rates, 
thus supporting Hypothesis 2 for Time 1.  However, in Time 2, the results show a constant 
relationship between safety training impacts and accident rates.  This result would suggest 
that there was no association between these variables in Time 2.   
 
The present findings in Time 1 are consistent with those by Burke et al. (2006), Dong et al. 
(2004) and Kinn et al. (2000) who found that safety training negatively relates to workplace 
accidents.  By linking the safety training impacts to the accident rate, this study provides 
important evidence of the effectiveness of training in reducing workplace accidents among 
manufacturing employees.  This is a likely explanation that safety training provides and 
prepares employees to carry on activities that lead to fewer accidents and injuries (Burke et 
al. 2006).     
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The constant relationship between safety training impacts and the accidents rate in Time 2 
is likely to be due to the fact that there was a significant reduction in the number of 
accidents reported in Time 2.  This substantial reduction was possibly because of the 
transfer and retention of safety training and OJT (as discussed in the previous section).  
This argument holds true due to the fact that in Time 2, the safety training impacts mean 
score is higher and the accident rate is lower compared to Time 1.  It is expected that if the 
level of safety training perceived by employees is high, then the accident rate reported 
should be lower.  This finding is in agreement with Johnston et al. (1994) who pointed out 
that the ultimate goal of workplace safety training is injury prevention and control.  
Furthermore, the reduction of the frequency and severity of accidents and injuries is 
defined by Kirkpatrick (1998) as the final results (Level 4) that occurred because the 
participants attended the training programme (Kirkpatrick, 1998).  It is likely, therefore that 
safety training has been effectively increasing employees’ safety awareness on risk and 
hazards through the acquisition of KSA and this is demonstrated by a substantial reduction 
of workplace accidents.    
 
Furthermore, the employees surveyed in this study reported that they had attended safety 
training awareness for production workers.  In this company, safety and health training 
awareness is embedded as part of their orientation programme.  Mishra and Strait (1993) 
state that “objectives of orientation programmes are to shape the behaviour of the 
individual to fit organisational needs to be effectively channel the energy of a new employee 
in the right direction and from the very start”  (p.19).  With regards to this manufacturing 
plant, safety and health training awareness was given to all employees and it took the form 
of scheduled training on the company’s safety and health rules and procedures, the job 
hazards present, and the controls in place to eliminate or reduce these hazards (engineering 
and administrative controls and personal protective equipment).  It is expected that 
employees who receive proper safety and health training awareness will be aware of existing 
hazards at their workplace.   They should be better prepared to work around those hazards 
and use proper personal protective equipment.  They are also expected to be aware of 
company safety rules and procedures implemented to eliminate or reduce existing hazards.  
Therefore, it is likely that proper safety and health training awareness lead to a reduction of 
workplace accidents. This present finding is supported by Kinn et al. (2000), who found 
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that effective safety and health training awareness (safety orientation) leads to a lower rate 
of injury.   In addition, Mishra and Strait (1993) indicate that effective safety orientation 
contributes to organisations’ cost savings and is a means to “lasting and productive results” 
(p.20).   
 
The implications of this finding are that safety training can have a positive preventive effect 
and appear to be effective in reducing accidents and injuries in the workplace.  It appears 
that safety training enhances employees’ safety knowledge and skills and therefore they are 
equipped with appropriate safety knowledge and are made more aware of how to avoid 
workplace accidents.    Substantial reductions in accident rates in Time 2 indicated that 
employees were more aware of the risk, hazards and dangers at their workplace.  This 
reduction would be more meaningful if it could be related to the compensation and 
insurance claims or costs relating to accidents in this manufacturing plant.  Consequently, 
due to the unavailability of data in this current study, future research might be conducted in 
investigating the relationship between the reduction of accidents and injuries in the 
workplace and compensation or claims on the costs relating to these incidents in the 
workplace.  Workplace accidents and injuries will involve many costs, whether these are 
implicit or explicit in nature.  Future research in this area might contribute to and 
strengthen the evidence that safety training has an impact on reduction or return on 
investment (ROI).  Since cost reduction is the main objective of most safety programmes 
(for example, safety training), therefore the results of this study have important implications 
for cost reduction strategies built on improving safety training through training need 
analysis (TNA), and the implementation and evaluation of safety training across many 
different sectors of the workforce.   
 
7.1.3 Research Objective (3): to test the factorial validity of Cheyne et al.’s (1998) 
safety climate factor structure through a replication study in a Malaysian 
manufacturing sample. 
The third objective of this study attempts to test the factorial validity of Cheyne et al.’s 
1998, original safety climate factor structure by replication study in a Malaysian 
manufacturing plant.  The result from the hypothesis testing using CFA shows that the 
safety climate model did not fit the data well in Time 1 or Time 2.  Contrary to the study’s 
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hypothesis, the four-factor structure of safety climate found by Cheyne et al.’s was not 
successfully replicated at two different times within the same Malaysian samples.  This result 
from the Malaysian sample does not support the construct validity of the original Cheyne et 
al.’s safety climate four-factor structure.  This study also has been unable to demonstrate 
that the original safety climate factor structure developed by Cheyne and his colleagues is 
suitable for the Malaysian sample.  The finding of this study is not consistent with those of 
Cheyne et al. (1998, 2002) and Pousete et al. (2008) who found that the safety climate 
model was successfully replicated in their samples of study.  Contrary to previous research, 
this study did not demonstrate the same and identical safety climate factor structures as the 
original safety climate model developed by Cheyne and his colleagues.  The CFA model fit 
reported in Time 1 and Time 2 seems to be very poor for indicating that the original model 
is reliable and suitable in the researched Malaysian context.   
 
This result may be explained due to the regional and national cultural differences.  The 
Cheyne et al. (1998) safety climate model was developed in the UK and replicated 
successfully in several manufacturing plants in the UK, France and Sweden.  With regards 
to national culture, the western countries as mentioned above have different national 
cultures from eastern countries like Malaysia.  This finding is consistent with the studies of 
Brown and Holmes (1986) and Dedobbeleer and Beland (1991) who found that they could 
reproduce Zohar’s (1980) safety climate structure of Israeli samples in the US’s settings. 
The inconsistency in the findings was attributed to the cultural differences between the two 
countries (i.e., Israel and US).  The nature of Malaysia, as a rapidly developing country in 
South East Asia, is different from developed Western countries on aspects such as the 
employees’ belief, perception, and attitude to safety, and the whole background culture.  
Employees in different industrial contexts and in different countries may vary in their 
perceptions and attitudes towards safety.   
 
Furthermore, differences in the organisational context had also contributed to this finding.  
Although the original safety climate model was developed and constructed for the 
manufacturing industry, i.e. the same industry as tested for the Malaysian production 
workers sample, there are still differences in terms of workplace context.  All organisations 
have their own safety rules, regulations, safety policies and procedures on how they perform 
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their jobs. Ostrom et al. (1993) points out that a number of factors influence the safety 
culture of an organisation, for example, the marketplace or the regulatory setting in which it 
operates as well as the leadership vision, values and beliefs.  Likewise, McDonald and Ryan 
(1992) suggested that the factors that influence the safety climate within one industry may 
not be valid for another, because organisations differ in management style and safety 
regulations therefore different perceptions are reflected in different safety climate factor 
structures.  In addition, the studies themselves also have been conducted under different 
circumstances.  This study was conducted in a Malaysia-based electric and electronic plant, 
operated under the Malaysian OSHA 1994.  Although safety-related law and legislation all 
over the world is regulated to ensure compliance from organisations on safety and health 
matters, the safe practices and safety procedures and policies in each organisation are 
different.  Each organisation has unique and specific safety policies and procedures 
depending on the level of exposure to risks and hazards in their workplace (Ostrom et al. 
1993).  Therefore, safety climate factor structures in each organisational context are 
different, although there might be commonality in terms of the main factors such as 
management’s concerns about safety or attitude towards safety. 
 
Due to the unsuccessful replication of the safety climate model as developed by Cheyne et 
al. (1998) in the Malaysian sample, the third sub-objective sets out with the aim of 
establishing a safety climate model for the Malaysian sample using the existing data.  EFA 
was performed in order to extract a suitable safety climate factor structure for the Malaysian 
sample.  The use of EFA seems to provide an efficient means for understanding data and 
subsequently provides statistical support for the reliability and validity of a proposed model.  
 
This study presents evidence that the perception of the safety climate in Malaysia-based 
manufacturing plants can be reliably measured with a 21-item questionnaire, loading on 
three factors which are: Management Action, Management Attitude and Safety Priority.  
These three factors of employees’ perceptions of the safety climate derived from this 
existing data were slightly different from the safety climate factors reported by Cheyne et al. 
(1998) and Pousette et al. (2008).  As discussed in the previous section, this would suggest 
that the employees’ perceptions about safety are context dependent and that it varies 
according to the sectors, settings and national culture.   The safety climate factors derived in 
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this study are in line with previous research that includes management commitment to 
safety as the most common dimension.  Management commitment to safety has been 
commonly reported in prior studies and seems to form important elements of a generic 
safety climate scale (Flin, et al. 2000; Guldemund, 2007).  In previous research, management 
commitment to safety has been measured in terms of ‘management attitude’ (Cooper and 
Phillips, 1994, 2004; Zohar, 1980, 2000), ‘management concern’ (Brown and Holmes, 1986; 
Clarke, 2006), ‘management commitment to safety’ (Dedobeller and Beland, 1986; Huang et 
al. 2006; Mearns et al. 2001, 2003; O’Toole, 2002), and ‘management action for safety’ 
(Brown and Holmes, 1986; Cooper and Phillips, 2004; Cox et al. 1998).     
 
Safety priority factor derived from this study reflect safety prioritisation and involvement.  
Three items appear to be related to safety standards and goals, which are in line with 
Cheyne et al. (1998).  However, the other three items demonstrate the extent to which the 
company puts on safety priority by only involving a few people in safety matters.  Safety 
priority is considered to be one of the emerging themes of the safety climate construct that 
has been used in previous studies.  For example, the terms used in measuring safety priority 
have been ‘safety prioritisation’ (Tharaldsen et al. 2008), ‘management safety priority’ 
(Pousette et al. 2008), ‘safety versus production’ (Tharaldsen et al. 2008), ‘safety standards 
and goals’ (Cheyne, et al. 1998) and ‘safety as part of productive work’ (Niskanen, 1994).  
With regards to the development of a safety climate model in a Malaysian setting, this 
finding reports the development of one instrument and its application in Malaysian safety 
research.  To date, there has been no safety climate scale developed for measuring the safety 
climate in the Malaysian manufacturing industry.  The safety climate scales that have been 
developed in the Malaysian setting have been for the healthcare industry (Abdullah, 
Spickett, Rumchev and Dhaliwal, 2009a, 2009b) and construction industry (Ismail, Harun, 
Ismail and Majid, 2010).  The findings of this current study could be the earliest to report 
safety climate model for a Malaysian manufacturing industry.      
 
Contrary to expectations, the safety climate three-factor structure developed in Time 1 did 
not successfully replicate in the Time 2 data.  Although the same sample was used both 
times, the results revealed that the safety climate three-factor structure failed to be 
replicated in Time 2.   CFA results show that the construct measurement was not invariant 
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when it was tested on the data for Time 2.  A poor fitting model suggests that in Time 2 the 
employees viewed their safety climate differently compared to Time 1.  This rather 
contradictory result may be due to the stability issue of the safety climate factor structure.  
The results of any exploratory factor analysis are reliant on the items that are fed into it.  
Tracing back to the safety climate literature, over a period of time, many researchers have 
come up with various safety climate factor structures.  Up until now, researchers have 
continued with this issue and are still attempting to find out suitable safety climate factor 
structures in their studies.   Moreover, when safety increases or decreases in salience, this 
might adds a complication in that the safety climate factor structures may change over a 
period of time (Harvey et al. 2001).  In a similar vein, Weigmenn et al. (2004) define the 
safety climate as perceptions of the state of safety at a particular time.  They also describe it 
as relatively unstable and subject to change.     
 
One of the issues that emerged from these findings is the need for a safety climate scale to 
be developed by a native scholar.  Further research into the development of a safety climate 
scale by a Malaysian scholar is crucial, as this would appropriately convey the Malaysian 
cultural context.  Culture as a whole can be influenced by the national and regional settings, 
technologies, as well as particular history of an organisation (Ostrom et al. 1993).  With 
regards to national culture, Hofstede (1994) defines national culture as the software of the 
mind, and it is deeply entrenched in everyday life and fairly resistant to change (Newman 
and Nollen, 1996).  Peckitt, Glendon and Booth (2002) argue that a principle of safety 
climate study is to look into the societal forces that impose common attitudes and 
behaviour relating to safety within the specified culture.  To the best of the researcher’s 
knowledge, there is no safety climate model for the Malaysia-based manufacturing sector in 
existence.  The development of industry-specific safety climate scales should also be 
encouraged as it is likely to identify new context-dependent targets for safety climate 
perceptions in respective industries.  It is also important to compare and contrast safety 
climate research conducted both within and across occupations or industries or even across 
countries.  The development of a safety climate model that is based on the Malaysian 
context is of paramount importance.  This is due to the fact that Malaysia as a developing 
country is now moving forwards in their OSH mission from a standard setting to an 
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enforcement stage and finally to promotion through a preventative OSH culture in 2020 
(DOSH, 2009a). 
 
7.1.4 Research Objective (4): to examine changes in employees’ perceptions of the 
safety climate over a period of time.   
Although the safety climate three-factor structure was not invariant when it was tested in 
Time 2, it is very crucial to have an equivalent factor structure in order to make a 
comparison between Time 1 and Time 2.  Therefore, the internal consistency has been used 
as a benchmark for the comparison of both times.  According to Kamp and Bijleveld 
(1998), for longitudinal panel data, internal consistency should be able to determine that all 
scales are measuring the same underlying construct at both times.  In this study, the internal 
consistency of each dimension of the safety climate model reached a Cronbach’s α 
coefficient of .7 as suggested by DeVellis (2003).   Therefore, the use of a safety climate 
three-factor structure was assumed as being valid and reliable.  Furthermore, the original 
safety climate model was validated and tested in several countries and reported in the 
literature.   
 
Using a safety climate three-factor structure, the fourth objective set out with the aim of 
investigating the significance of the changes of employees’ perceptions on the safety climate 
at both Time 1 and Time 2.  It was hypothesised that changes in the employees’ safety 
climate perceptions indicate changes in the underlying safety culture in this manufacturing 
plant.  Hypothesis testing results indicate that there is a significant improvement in all safety 
climate dimensions (Management Action, Management Attitude, Safety Priority) in Time 2 
as compared to Time 1.  This therefore supports Hypothesis 4.  This finding is consistent 
with those of other longitudinal studies, and suggests that over a period of time a safety 
climate has been improved significantly (Nielsen et al. 2008; Tharaldsen et al. 2008).  The 
notion of the safety climate as a ‘driver’ of the underlying safety culture has important and 
powerful implications for the findings in this study (Glendon et al. 2006).  In this study, the 
significant changes on all safety climate dimensions in Time 2 suggest that there were 
changes in the underlying safety culture in this manufacturing plant.  This conception seeks 
to understand how changes in safety climate influence the underlying safety culture.  
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Furthermore, the safety climate has been commonly accepted as providing an indicator of 
the underlying safety culture (Cox and Flin, 1998).  Therefore, significant improvements in 
safety climate factors directly influenced an improvement in the positive safety culture 
within organisations.     
 
Improvement in the safety training impacts in Time 2 is clearly one possible way of 
accounting for the findings in this study.  The higher the employees perceived safety 
training impacts, the higher they perceive safety climate.  According to Zhang, Weigmann, 
Thaden, Sharma and Mitchell (2002), safety climate is also perceived as a ‘temporary 
statement’ towards organisation safety.  They added that over a period of time, or because 
of changes in operational and economic circumstances, their view of safety climate will be 
changed.  In this case, safety training has been considered as an antecedent that resulted in 
safety climate improvement.  It further supports the idea that safety training is one of the 
most important elements for changing safety culture (Colligan and Cohen, 2004; Glendon 
et al. 2006; Toft, 1992).  This argument holds true as the safety training impacts in Time 2 
have been increased, and the employees’ show high awareness about safety matters and are 
performing their job safely.  Harvey et al. (2001) found that safety training contributes to 
the changes in the safety climate over a period of time in their longitudinal study.  Although 
only management perceived a higher level of safety climate in Time 2, it supports the 
conception that the changes in safety climate score over a period of time because of safety 
training that improves employees’ safety knowledge and skill.  With regards to this study, 
employees perceived the safety climate, especially in terms of Management Action and 
Management Attitude positively.  This shows that management played an effective role in 
creating a safe working environment and in being committed to safety in the workplace.  
This finding confirms the argument that in the development of a positive safety culture, 
perceptions about management’s attitude and actions are of paramount importance.  This is 
because the way employees think and behave has been influenced by their management 
performance (Clarke, 1999).         
 
An implication of this finding is the possibility that the changes in the safety climate suggest 
that employees viewed or perceived safety climate as important for them to better 
understand safety in the workplace.  They believe that their workplace provides such a 
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supportive safe working environment.  The management are the most responsible and 
accountable party for providing a safer workplace to their employees.  This finding will 
contribute to the Malaysian national agenda in moving towards a preventative culture by the 
year 2020.  With regards to this matter, this study can claim to be the earliest reported on 
safety climate changes in Malaysia-based manufacturing plants.  In order to achieve a 
national agenda, more research on safety climate and safety culture should be conducted in 
all industrial settings, whether this means high-risk or low-risk organisations.  Findings from 
the research conducted would help Malaysia as a developing country to improve and 
achieve the mission that was outlined in its OSH Master Plan 2015.   
 
7.1.5 Research Objective (5): to examine subgroup differences on safety climate 
perceptions among four demographic factors (department, length of 
employment, types of employment and working shift) over a period of time.   
The findings of this study partially support the premise that the safety culture may differ 
across departments within an organisation.  This finding is consistent with previous studies 
related to distinct organisational subcultures (Cheyne et al. 2000; Findley et al. 2007; 
Glendon and Litherland, 2001; Kao et al. 2008; Zohar and Luria, 2005; Zohar, 2000). This 
finding would suggest that there are definitely two differing safety climate (or culture) 
within this manufacturing plant, although these two departments have the same safety 
management structure and are also regulated by the same national safety and health 
legislation.  The two groups here would comprise the EW group and the FFC group.  
Differences in work activity were attributed to the differences in employees’ perceptions 
about the safety climate.  A work group within an organisation is likely to perceive risk, 
hazards and danger in a different way, because they will be influenced by the type of work 
they are performing (HSL, 2002).  In this manufacturing plant, these two departments 
produce different products.  The EW department produces various kinds of enamel wires 
that are suitable for high-speed, high-tension winding and which have a high thermal index 
requirement.  This department also produces self-solderable wire with a high thermal 
stability.  They have the aim of improving their production yield and quality for their valued 
customers.  Meanwhile, the FFC department is a specialist in manufacturing flexible flat 
cable that is used to connect to the PCB in CD-ROM drives, DVD players, printers, 
plotters, scanner and AV equipment. This department also produces precision micro cables 
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in a vast range of specifications, based on their length, width, thickness, shape, and whether 
they are taped for secure applications or shielded from electronic interference as defined by 
the requirements of our customers.  Obviously, the employees work involvement and 
activities in each department are different as each department has their own products.  They 
are certainly exposed to different types of hazards, risk and danger.   These factors 
contribute to how they perceive the safety climate over the period of time.  Moreover, in 
this study the EW group can be characterised as having greater perceptions about safety 
training impact and safety climate compared to the FFC group.     
 
In much the same way, participants who had worked under five years showed significantly 
different perceptions from others.  Workers who have had more than 15 years experience 
showed the highest mean score on safety climate, indicating that the longer they work with 
the company, the higher the level of their perception will be about safety climate. This 
finding is consistent with (Kao et al. 2008) who found that the longer the tenure, the higher 
the level of their perception on the safety climate. 
 
In general, therefore, it seems that the subgroup differences in the safety climate 
perceptions indicate that safety culture should be further investigated at a group level.  As 
can be implied from this finding, subgroup differences provide a valuable state-of-affairs 
view of diverse workplace risks and hazards faced within work groups.  In his review of 30 
years of safety climate research, Zohar (2010) suggests that safety climate should be 
investigated at a group level instead of the whole organisation’s level.  This issue reflects the 
need of safety climate instruments for a specific group level instead of a general safety 
climate measurement. 
 
7.1.6 Research Objective (6): to examine the correlation between safety climate 
and safety outcomes (accident rate) over a period of time. 
Objective six sought to examine an association between safety climate factors (Management 
Attitude, Management Action and Safety Priority) and safety outcomes (accident rate) over 
a period of time.   As explained in the literature review, the significance of the safety climate 
for the occurrence of occupational accidents has rarely been studied in the manufacturing 
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context.  The existing research has occurred in industrial, military and off-shore settings, 
and it has not been easy to clearly demonstrate correlation between the safety climate on 
the one hand, and accidents on the other (Cooper and Phillips, 2004; Griffin and Neal, 
2000; Mearns et al. 2003).  The result of the present study adds to a small but significant 
contribution of a growing body of knowledge in the relationship between a questionnaire-
based measure of safety climate and self-reported accidents in the manufacturing industry.  
The findings of this current study were in agreement with the previous longitudinal 
research.  A previous longitudinal research conducted by Tharaldsen et al. (2008) found that 
safety climate dimensions negatively correlated with the accident rate over a period of time.  
Similarly, another longitudinal research conducted by Nielsen et al. (2008) also reported that 
at Time 1 and Time 2, safety climate and accident rate were negatively correlated.   In this 
study, a zero relationship was found between the safety climate and the accident rates in 
Time 2 and this is consistent with Neal and Griffin’s (2006) study.     
 
The observed increase of safety training impacts level and safety climate level in Time 2 
could be attributed to the negative correlation between safety climate and accidents rate.  It 
is likely due to the effect of safety training as employees perceived a higher safety training 
and safety climate level in Time 2 and had a substantial reduction in workplace accidents.  
Hahn and Murphy (2008) asserted that organisations that had a strong safety climate had a 
tendency of have lower accidents and injuries rate due to the effective safety management 
programme, and the management’s commitment to safety.  Moreover, safety climate has 
been widely believed by many scholars as a leading and lagging indicator of workplace 
accidents and injuries (Clarke 2006; Neal and Griffin, 2006; Payne et al. 2010).  Cooper and 
Phillips (2004) argue that, overall pictures of the organisation’s safety priorities can be seen 
by a combination of low level systems failure (accident rates) and proactive measures (safety 
climate).  This study has shown that improvement in the safety climate perceptions, and 
substantial reduction of workplace accidents in Time 2, indicate that this manufacturing 
plant places safety at a high priority.    
 
This study demonstrated that the safety climate, as captured through its various dimensions, 
was related to self-reported workplace accidents and injuries.  These findings highlight the 
importance of incorporating organisational factors and relevant organisational constructs 
- 205 - 
(safety outcomes) in order to improve organisational safety performance.  However, this 
current study has only used the workplace accidents rate as a safety outcome and it is 
suggested for future research that safety outcomes should be assessed using other aspects 
such as, actual accident data, safe or unsafe behaviour, safety compliance, safety motivation 
in order to determine the effective role of safety climate. 
   
7.1.7 Research Objective (7): to examine the correlation between safety training 
and safety climate over a period of time.  
The ultimate objective of this study is to examine whether there is a positive and significant 
relationship between safety training and safety climate over a period of time.  To the best of 
the researcher’s knowledge, to date there have been no empirical studies aiming at 
investigating the influence or relationship between safety training and safety climate, 
whether using cross-sectional or longitudinal design.  Results of hypothesis testing suggest a 
mixed pattern in the relationship both times.  All of the safety training dimensions and two 
of the safety climate dimensions indicate a strong significant positive correlation at both 
times.  However, there were weak negative correlations for all of the safety training impact 
dimensions with one of the safety climate dimension (Safety Priority).   The current study 
found that aggregated safety training and safety climate in both times, revealed strong 
positive correlation (r = .740 in Time 1 and r=.745 in Time 2).  This finding indicates that 
safety training is the important antecedent of positive safety climate in the workplace.  
Strong positive correlations suggest that safety training will improve the safety climate in the 
workplace.  Employees who had sufficient safety knowledge and skill perceived the safety 
climate positively.  Therefore, the current findings empirically shed light on a new discovery 
that supported the previous literature pertaining to the role of safety training to promote a 
better safety climate (or culture) in the workplace (Cohen and Colligan, 1998; Cooper, 1998; 
Zohar, 1980).  This finding was also consistent with Burke et al. (2008) in their meta 
analysis testing relationship between transfer of training and safety climate in terms of safety 
performance (r=.18).   
 
There are several possible explanations for this result.  Firstly, safety training has been 
regarded as a prevailing method to educate employees and it is assumed to be the most 
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preferable way to educate employees and it is also assumed to be the most preferable 
method for disseminating safety information to employees.   This is due to the fact that 
safety training provides a great opportunity for organisations to give awareness to their 
employees.  This finding further supports the idea that it is becoming increasingly difficult 
to ignore the fact that effective safety training builds and improves safety climate (or 
culture).  Moreover, safety training makes employees more knowledgeable, skilful and have 
better understanding of safety and risk associated with their job.   
 
To some extent, the fact that the third dimension of safety climate (i.e., Safety Priority) has 
negative correlations with all safety training dimensions at both times poses a limitation on 
the interpretation of the finding.  A possible explanation for this might be that although 
employees pose sufficient safety knowledge and skill as well as safe work practices, there are 
still conflicts between production and safety.  Production workers working at the assembly 
line have their own daily production targets.  Therefore, in order to reach the production 
targets set by the company, they might ignore safety priority in their work place.   
 
In the company, there is always the sign of ‘Safety First’, which is placed in most areas.  By 
rights it should be understood, as in order to perform any job activity the first priority to 
bear in mind is safety.  However, at the same time production has set out its own target 
with performance graphs, reward programmes and production pressure.  This might be the 
reason why safety priority dimensions have a negative correlation with all safety training 
dimensions.  The safety knowledge and skills possessed by employees as a result of training 
is assumed to be at a high level but at the same time they have to ignore the safety aspects 
due to the production pressures or reward programmes.      
 
Overall, this current study succeeds in finding a relationship between safety training and 
safety climate as captured through their various dimensions.  These findings highlight the 
importance of safety training as an antecedent to improving the safety climate as well as 
helping to reduce workplace accidents.  There is no doubt that safety training is a powerful 
tool for giving and increasing employee awareness about safety, hence promoting safety 
culture within organisations.  However, since there was no specific intervention conducted 
in between Time 1 and Time 2, this study is not able to examine specific types of safety 
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training that contributes to this finding.  Therefore, further research is needed to investigate 
specific safety training intervention, which targets improving the safety culture in other 
industries in the Malaysian context or in another country. 
 
7.2 Research Implications  
The previous section discusses the research outcomes that purposely reflect the 
achievement of the seven research objectives.  Therefore this section explains the research 
implications of this study to the theoretical, methodological and practical implications.  
Regardless of the large number of studies that have addressed the concept of safety training, 
safety climate and safety outcomes, limited research has focused on: 1) safety training and 
safety climate in the manufacturing plants with particular reference to developing countries; 
2) a longitudinal study investigating on the influence of safety training on safety climate that 
indicates underlying safety culture changes over a period of time in manufacturing plants.  
In the majority of available studies conducted in safety training and safety climate research, 
researchers have mainly adopted a cross-sectional design.  Only a small number of 
researchers have adopted a longitudinal design in their safety training and safety climate 
research (for example, Harvey et al., 2001; Mearns et al. 2002; Mullen and Kelloway, 2009; 
Pousette et al. 2008; Tharaldsen et al., 2008).  Furthermore, to the best of the researcher’s 
knowledge, none of the available research has investigated the influence of safety training 
on safety culture over a period of time whether in Malaysia or in another country.  The 
work concluded through this doctoral study, for the first time, has looked into the influence 
of safety training in facilitating and promoting safety culture (via safety climate changes) in 
Malaysian manufacturing plants over a period of time, and then attempted to replicate 
Cheyne et al. (1998) safety climate model as well as explore the relationship among safety 
training, safety climate and safety outcomes (accident rate).   
 
7.2.1 Theoretical Implication 
The findings of this study have been contributed theoretically to a small but growing body 
of knowledge on safety training effectiveness and safety climate dimensions.  The first 
theoretical contribution is related to safety training.  Many safety training theorists like 
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Holton, 1996; Kirkpatrick, 1954, 1998; Kraiger et al. 1993 have argued that the positive 
outcome of training in terms of transferability and applicability of acquired knowledge, 
skills and practices indicate the successfulness and effectiveness of training programmes.  
Extensive literature pertaining to training evaluation for safety training revealed that a very 
limited number of studies adopted a particular training evaluation model in order to assess 
training effectiveness.  Based on a combination of training evaluation models suggested in 
the literature and validation from EFA, this current study revealed three dimensions of 
safety training outcomes namely, Knowledge and Skill Transfer; Safe Work Practices and 
Risk and Safety Understanding.  All of these three safety training outcomes are mainly 
based on the results level, Level 3 by Kirkpatrick (1954, 1998), individual performance by 
Holton (1996) and cognitive, skill-based and affective outcomes by Kraiger et al. (1993).  
Although it did not specifically adopt any single training evaluation model, the current 
findings add substantially to our understanding that a safety training programme that has 
been conducted within the organisation proves to be beneficial in increasing positive safety 
training outcomes, which is in line with what has been suggested in the theory of training 
effectiveness.  The assessment of safety training outcomes (i.e, levels of safety knowledge 
and skill, safe work practices and safety and risk understanding) revealed that over a period 
of time the levels of safety training outcome have been improved.  This finding confirms 
the theory of training evaluation as suggested by Holton (1996) that changes in individual 
performance occur because they apply and transfer what they learned in the training.  As 
such, changes in individual performance lead to changes at the organisational levels 
(reduction of workplace accidents).  Likewise, retention of knowledge, in which employees’ 
store what they have learned in their memory and transfer their knowledge and skill to 
apply it to perform a particular task over a period of time, had also been demonstrated.  
This finding indicates that knowledge and skill from the safety training programme is 
successfully applied, generalised and maintained over a period of time in the job context.   
 
There is no doubt that this study has confirmed the theory of training evaluation and 
transfer of training in which the positive safety training outcomes indicate the success and 
effectiveness of the training programme conducted within organisations.  To some extent, 
however this study only looked at the safety training impacts without investigating other 
factors that might influence towards a positive safety training outcomes.  The factor that 
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makes employees want to transfer what they have learned during training is not known in 
this current study.  This factor is related to motivational aspects of transfer of training that 
have been theorised by Vroom (1964) in his expectancy theory.  According to Vroom 
(1964), individuals will be more motivated if they believe that their efforts will be directed 
towards increased performance. The more successful learners would be expected to 
perform better and thus be more motivated to transfer what they had learnt in training to 
the real work context.  Therefore, it is suggested that motivational elements should be 
included in future research in an attempt to assess training effectiveness.  
 
With regard to the improvements of safety training outcome, the study has gone some way 
towards enhancing our understanding of the role of safety training in promoting safety 
culture within organisations.  Many scholars (Cooper, 1998; Wilson-Donneley et al., 2005; 
Zohar, 1980) propose that safety training is imperative in developing safety culture within 
organisation.  The role of safety training as an element or factors of safety climate (or 
culture) measurement has also been discussed considerably in the literature.  This indicates 
that to some extent safety training is predicted to be related to safety climate (or culture).  
This study has revealed that safety training and safety climate have positive significant 
correlations at both Time 1 and Time 2.  This finding adds to the theoretical proposition 
that safety training is an antecedent in improving safety climate.   There is no doubt that 
safety training appears to be a powerful mechanism that has positive effects on safety 
culture and workplace accidents within an organisation over time.  Safety climate as a 
manifestation of safety culture identifies underlying changes to safety culture over a period 
of time.  The changes in safety climate were likely due to the improvement on safety 
training positive impacts over time. This finding has been contributed to the concept and 
theory on the role or influence of safety training and safety climate towards safety 
performance.  There is no doubt that safety training is an influential tool in increasing 
employee awareness towards safety, hence promoting safety climate changes that might 
indicate safety culture.  Furthermore, the negative relationship between safety training and 
safety outcomes, as well as safety climate and safety outcomes confirmed the previous 
research that both of these organisational factors contribute to the reduction of workplace 
accidents. 
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The second theoretical contribution is related to safety climate factors.  Over the past 30 
years of safety climate (or culture) measurement development, several studies have 
attempted to reuse psychometric measurement of safety climate (or culture) scale.  Some of 
the findings revealed that safety climate factors could not be universal as they failed to be 
replicated (Brown and Holmes, 1986; Coyle et al. 1995; Dedobbeleer and Beland, 1991; 
Nielsen et al., 2008).  However, recently evidence has shown that safety climate dimensions 
have been successfully transferred across industrial sectors (Cheyne et al. 1998, 2002) and 
across countries (Pousette et al. 2008) and have challenged the notion that safety climate is 
not universal and stable.  Having said that, the finding of this current study has added to an 
extension of the position that safety climate is not universal and stable as Cheyne et al.’s 
(1998) has failed to be replicated in the Malaysian context.   
 
The finding of this study has also enhanced our understanding on the common themes of 
safety climate factors or dimensions.  Although Cheyne et al.’s (1998) safety climate factor 
structure was not successfully replicated to the Malaysian context, the existence of a safety 
climate three-factor structure that has been derived from the data revealed the common 
factors of safety climate (i.e., management attitude, management action and safety priority).  
Theorists in safety climate research such as Clarke (2000), Flin et al. (2000) and 
Guldenmund (2000) have agreed that the most prevailing factors of safety climate 
dimensions are related to management commitment (attitude and action) as well as safety 
prioritisation.  Therefore, the current findings contribute to a growing body of literature on 
the notion that management dimensions and safety prioritisation dimensions exist in safety 
climate measurement.  A reflection that can be made on the existence of safety climate 
common themes implied that researchers tend to measure similar aspects of safety climate 
concerns in the context of their study. 
 
The findings on subgroup differences in safety climate perceptions with regards to their 
department and tenure enhance our understanding of safety sub-culture that exists within 
organisations (i.e. group level).  Subgroup differences suggest that a large group within an 
organisation as a whole does not share an overall perception of safety within organisations 
and this can lead to an absence of safety culture (HSL, 2002).  As a matter of fact, theorists 
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such as Zohar (2000, 2010) and Zohar and Luria (2004) operationalised safety climate at 
group level.  They suggested that safety climate should be investigated at a group level 
instead of at the whole organisation’s level.  This issue reflects the need for safety climate 
measurement at a specific group level instead of general safety climate measurement.  
      
7.2.2 Methodological Implications 
It is of paramount importance to demonstrate that the longitudinal design adopted for this 
study revealed significance changes on improvements to safety training impacts, safety 
climate and safety outcomes.  This longitudinal study is more rigorous than cross-sectional 
study as it is more appropriate when research questions and hypotheses are affected by how 
things vary over a period of time (Hair et al. 2007).  To date, very little empirical research in 
safety training, safety climate (or culture) has been conducted using a longitudinal design 
(for example, Harvey et al. 2001; Mullen and Kelloway, 2009; Nielsen et al. 2008; Pousette 
et al. 2008; Tharaldsen et al. 2008).  The present study’s design permit a comparison on 
safety training, safety climate and safety outcomes (accident rate) between Time 1 and Time 
2 and contributes significantly to the development of longitudinal research design in safety 
climate (or culture) research. 
 
Another methodological contribution that is possibly derived from this study is related to 
the development of safety training impacts factor structure.  This study is among the first to 
report the safety training impacts factor structure using EFA.  The three-factor safety 
training has never been reported elsewhere in the literature on measuring safety training 
impacts.  Unlike previous research in the safety training area (as mentioned in Chapter 2), 
most researchers only mentioned safety training impacts without conducting EFA to 
validate the factor structure.  The EFA results for Time 1 revealed safety training one-factor 
structure, whereas the EFA results revealed safety training three-factor structures.  Due to 
the fact that this is a developmental process of establishing safety training impacts scale, the 
three-factor structures were used to compare differences at both times.  The safety training 
three-factor structure found in this study might help the development of safety training 
research in the future.    
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Finally, the failure of the replication study on safety climate original factor structure 
developed by Cheyne et al. (1998) provides support to the existing safety climate literature 
on the notion that safety climate factor structure is not replicable in different setting, 
contexts and culture.  Contrary to the previous research that Cheyne et al. (1998) adopted, 
the safety climate model in this study was the first to report failure in replicating their safety 
climate model.  With regards to the failure of the replication study on Cheyne et al.’s safety 
climate model, the researcher has come up with a safety climate model for a Malaysian 
sample based on extraction of the available data.  This safety climate three-factor structure 
was the first reported in the developing eastern country related to safety climate.  This 
safety climate model is believed to be the most suitable for measuring safety climate in the 
manufacturing plant under study.  This also contributes to the development of a safety 
climate model for developing countries, especially in the manufacturing industry, as before 
this, none of the safety climate models were reported to have been developed in a 
developing country.  Furthermore, this study also shed new light on the development of a 
safety climate model for the Malaysian setting.  With regards to the national culture 
differences between western countries and eastern countries, the findings of this study offer 
a preliminary suggestion that the safety climate model need to be developed by native 
scholars.     
 
7.2.3 Practical Implications  
From a practical standpoint, the findings of this study have highlighted a number of 
important implications to the industry.  They contribute to Malaysia, which is now moving 
forwards in its OSH agenda into a preventative culture by 2016 (DOSH, 2009a, 2009b).  As 
a developing country, the level of safety and health in Malaysia is still at the end of 
enforcement of OSH regulations.  In line with the mission outlined by the DOSH Malaysia, 
the findings of this study might contribute to the achievement of a preventative culture by 
the year 2020.  In this study, the safety training that had been attended by employees helped 
to improve their safety knowledge and skills, safe work practices and increased their 
understanding of safety and risk.  Moreover, over a period of time, the safety climate levels 
had increased remarkably, due to the transfer and retention of employees’ skills and 
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knowledge.  The improvement in the safety climate level within this manufacturing plant 
indicates underlying changes in the positive safety culture.   
 
There is, therefore, a definite need for organisations to seriously consider allocating more 
money for the safety training budget and it does not view training as an expense.  Safety 
training has an important role in influencing the development of safety culture within 
organisations.  Organisations must recognise the importance and value of training and 
giving awareness to their employees through safety training.  The positive impacts of safety 
training would help organisations to put in more safety efforts (especially through safety 
training) in order to promote a positive safety culture in Malaysian manufacturing plants.  
Therefore the research framework initiated in the study closes the gap that underemphasises 
the role of safety training to promote safety culture within an organisation.  As 
technological advancement evolves in the workplace, the role of safety training must be 
reshaped and tailored to fit the current needs of today’s organisations. The importance of 
safety training is difficult to ignore from the workplace’s safety efforts because it is 
significant in nurturing a positive safety culture.  Therefore the findings may attract safety 
practitioners and top management to consider the important role of safety training to 
promote safety culture and it must also be well positioned at the strategic business planning.  
However, as discussed in Chapter Two, there is still little empirical discussion about the role 
of safety training on safety climate being studied. Furthermore, in Malaysia, there is still 
insufficient data to describe the safety situation because the OSH area is considered to be 
new and suffers from several drawbacks. 
 
7.3 Limitations of the Study 
Although this longitudinal study adds to the understanding of safety training, safety climate 
and safety outcomes, several limitations were inherent in this study thus indicating the need 
for further research.   
 
Firstly, this longitudinal panel study has only investigated the influence of safety training on 
safety climate over a period of time by using the same sample at both times.  It was not 
specifically designed to evaluate safety training impacts and changes on safety climate as a 
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result of the safety training intervention that takes place between Time 1 and Time 2.  
Safety training impacts have been assessed based on various types of safety training that 
have been attended by employees.   Therefore, the data were not available to accurately 
match safety training on a particular task with accidents or injuries associated with that task.  
In addition, the safety training attended by the employees was based on recall data.  Hence, 
the data is subject to recall bias, as they might not remember the safety training that they 
had attended very well.  With the above caution in mind, the present study strengthens the 
hypothesis of a relationship between safety training and safety climate and workplace 
accidents, and sound data concerning the precise initiatives undertaken is lacking.  
Therefore, this result has implication for safety interventions that would allow a more clear-
cut conclusion about the causal pathway.  More favourable safety outcomes might be 
expected through safety interventions targeted at improving the safety climate and safety 
culture.   
 
Secondly, the quantitative research adopted in this study limits the research inquiry process 
because of its inadequacy to gain an understanding of the respondents’ feelings, impressions 
and viewpoints.  Recently, critical realism is getting attention in safety management research 
and future research should consider the view since safety management is complex and it 
requires multiple investigations in its realities.  However, the findings of this study within 
the quantitative methods are made less consuming by using empirical techniques.  Within 
the duration of three years of studies based on the longitudinal design, this study is able to 
explain the influence of safety training on safety climate and its relationship with workplace 
accidents in manufacturing plants. 
 
Thirdly, the current study was limited by the use of a non-random purposive sample.  
Rather, the participants were all production workers of a single Malaysia-based electric and 
electronic manufacturing plant.  The findings of this study might be useful for company 
effects; however, these results suffer from external validity where findings may be limited 
for generalisation or representativeness.   
 
Finally, the current study was limited to reliance on self-reported accident data, which pose 
an internal validity threat.  Cooper (2000) point outs that self-reported data has been 
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criticised for its a tendency for social desirability biases.   As such, although the results of 
this study were derived from a longitudinal survey, participants may not be able to correctly 
report the occurrence of an accident, which may result in the underreporting of injury 
experiences (Landon and Hendricks, 1995).  This is because of the time length between the 
accident experience and the survey administration, the severity of injury, and other recall 
biases.  In an accident survey, a 12-month reference period is frequently used to get a big 
enough number of accidents for analysis; however, a shorter recall period is desirable to 
provide more accurate estimates (Landon and Hendricks, 1995).  Nevertheless, the main 
purpose of the self-reported accidents and injuries in this study is not to give the actual 
number of accidents, but to show the pattern and change in self-reported accidents and 
injuries over a period of time.  As the data are collected in the same way, there is no reason 
to assume that the recall bias should vary between the employees at two different times.  
Hence, it can therefore be assumed that the general pattern found in the self-reported 
workplace accidents and injuries between two times holds true. 
 
7.4 Recommendation for Future Research  
There are several issues that warrant further investigation.  Future research on assessing 
safety training impacts (outcomes) needs to add another variable that examines factors 
influencing positive training outcomes.  It is important to identify and empirically evaluate 
motivational factors that potentially influence employees’ transfer of training.  According to 
Noe and Schmitt (1986), post-training motivation is ‘the trainee’s desire to use the 
knowledge and skills mastered in the training program on the job’ (p.502).  Employees were 
more likely to use the knowledge and skills they acquired in the safety training because they 
have the desire and motivation to do so.  Noe and Schmitt (1986) argue that increased 
motivation happens when individuals perceive that what they have learned will help them 
solve work-related issues.  Accordingly, future research that evaluates safety training 
outcomes will benefit from the inclusion of post-training motivation of employees to 
transfer safety knowledge and skill to the job context.  . 
 
A longitudinal study that uses more than two time periods of data collection is 
recommended (e.g., three times).  By combining this research design with specific 
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intervention and ongoing feedback, it could determine the unique contribution of each 
variable. Kelloway, Barling and Helleur (2000) found that both training and feedback 
sessions led to changes in leadership behaviour.  A specific safety training intervention that 
aims to improve safety climate over extended periods of time could also ascertain the 
dynamics nature of safety training outcomes and safety climate as well as identify a clear-cut 
relationship among variables.  Huang et al. (2010) argue that although a considerable 
amount of safety climate research has been conducted across industries and settings, none 
of them there were appropriately performed a study on safety interventions that improve 
safety climate.  Therefore, future research that employs longitudinal design with more than 
two occasions would likely benefit from the addition of specific safety training intervention 
with on-going feedback that would determine the dynamic of safety training outcomes and 
safety climate. 
 
This longitudinal study has assessed safety climate changes in one of the Malaysia-based 
manufacturing plants using safety climate scale that has been developed by a western 
scholar.  It is recommended that further works need to be done to develop Malaysia’s safety 
climate scale.   To the best of the author’s knowledge, no safety climate scale has been 
developed by a Malaysian scholar in the manufacturing context.  Safety climate scales that 
have been developed by Malaysian scholars have been limited to the healthcare and 
construction industries and it has not been replicated to other industries such as the 
manufacturing industry (Abdullah, et al. 2009; Ismail, Harun, Ismail and Majid, 2010).  The 
development of a safety climate scale by Malaysian scholars is essential, as they would 
appropriately convey the Malaysian cultural context. As national culture is the software of 
the mind (Hofstede, 1994) and it is deeply embedded in everyday life and is fairly resistant 
to change (Newman and Nollen, 1996), the development of a safety climate scale by a 
native or local researcher has become very important.  For instance, Lin et al. (2008) 
developed safety climate scale for use in China based on scientific literature review and 
consultation with Chinese safety experts and researchers. Indeed, Zohar (2010), in his 30 
years reflection of safety climate research, suggested that the development of industry-
specific climate scales should be encouraged as it is likely to identify new, context-
dependent targets of climate perceptions in respective industries.  Therefore, future 
research into the development of safety climate scales for a specific group which is 
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contextually dependent would be an advantage for the development of safety climate 
research in Malaysia.   
 
Future research might extend the investigation by inclusion of national culture constructs 
and their influence on safety training and safety climate over time.  With this additional 
constructs, cross-cultural study between a developing country (for example, Malaysia) and 
developed country (for example, UK) might be conducted since there has been no attempt 
to do any sort of cross-cultural study before this and need further attention (Clarke, 2000).  
Recently, national culture has captured increased attention of researchers as an issue of 
concern in safety research (for example, Burke, Chan-Serafin, Salvador, Smith and Sarpy, 
2008; Lu and Tsai, 2008).    To date, little, if any, empirical research has been undertaken in 
this respect.  This present research did not attempt to develop a cause and effect model of 
relationship between national cultural dimensions, safety training, safety climate and safety 
outcomes over a period of time.  Therefore, it is recommended to study the interaction 
among safety training, safety climates, national culture dimensions and safety outcomes by 
using Structural Equation Modelling (SEM).  This statistical analysis would help gain an in-
depth understanding of the behaviour of each variable and its direct or indirect link with 
other variables. 
 
Future research on safety training and safety climate issues would benefit from random 
sampling by using a variety of samples from different industries.  Therefore, replication of 
this study’s design to another industrial or occupational setting is needed especially in the 
high risk company, high regulated company, nuclear and offshore in Malaysia.  A 
comparative study between industries in Malaysia with regards to safety climate (or culture) 
is of paramount importance due to the fact that Malaysia as a developing country is now 
moving towards a preventative culture by the year 2020.  Therefore, other studies need to 
be conducted in order to expand the validity of safety climate (or culture) constructs.  
Comprehensive safety climate (or culture) study for other industries needs to be carry out, 
hoping thereby to help establish a good safety culture model for all industries in Malaysia. 
 
Finally, future research should also employ mixed methods by applying mixed-method 
research strategies by combining qualitative and quantitative methods in measuring safety 
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culture.  Johnson and Onwuegbuzie (2004) state that mixed method is not a substitute for a 
qualitative approach but it attempts to maximise the strengths and minimise the weaknesses 
of qualitative and quantitative research strategies. Glendon et al. (2006) suggested that one 
way to measure safety culture is through triangulation methods, which involves combining 
various techniques, such as using more than one data source or technique.  In addition, 
many scholars have suggested that qualitative method is an alternative method in studying 
climate or culture.  For example, Guldenmund (2007) makes criticisms about questionnaire 
surveys of safety climate or culture.   He argues that questionnaires have been called “quick 
and dirty” due to the fact that they can be easily distributed to large groups of people in a 
short period of time.  Furthermore, he added that an assumption of shared elements in 
culture between people has been difficult to understand from the questionnaire.   He also 
states that researchers are trapped in between the theoretical demand of statistics and the 
theoretical demand of culture.  Qualitative approach should be employed to gain an implicit 
meaning of safety climate (or culture) practices at the workplace.  Through interview, focus 
group with all levels of employees in the organisation would be expected to establish the 
true safety climate (or culture) in the workplace.  All levels of workforce including 
managers, supervisors and shop floor workers can be interviewed and their opinions and 
beliefs on safety climate (or culture) can be recorded and evaluated.  Hopkins (2006) 
suggests that an ethnographic method would provide the researcher with such deep insights 
into the way an organisation thinks and acts that the researcher would be able to immerse 
themselves in the organisation.  Therefore, future research needs to employ a triangulation 
method to investigate safety climate (or culture) and its influence on safety outcomes, as 
mixed methods can be seen as more practical and applicable in conducting a study in social 
sciences rather than employing a single approach.  
  
7.5 Chapter Synthesis and Preview  
The aforementioned sections discussed the findings of this longitudinal study according to 
each research objective outlined by emphasising the consequences and implication of the 
results gathered from this empirical study.  Even though the result in the present study is 
stronger than in studies with a cross-sectional design, it is necessary to be somewhat 
cautious in the conclusion. There are several limitations that were inherent in this study.  
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The validity of the outcome variable, safety training history and accident history, which was 
self-reported, also posed potential limitations.  The researcher does not know to what 
extent employees really remember what types of safety training have attended as well as 
workplace accident involvement.  The following chapter will conclude the overall finding of 
this longitudinal study. 
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8 CONCLUSION 
Having discussed the findings of this research, and then having explained its contributions 
to knowledge and practice, this chapter now summarises and concludes on the major 
findings and its implications of this research.  The key findings and its implications of this 
study can be summarised as follows: 
 
Safety Training Effectiveness   
The study has gone some way towards enhancing our understanding of transfer and 
retention of safety training. The assessment of safety training outcomes (i.e., levels of safety 
knowledge and skill, safe work practices and safety and risk understanding) revealed that 
over a period of time the levels of safety training outcome have been improved.  This 
finding confirms the theory of training evaluation as suggested by Holton (1996), that 
changes in individual performance occur because they apply and transfer what they had 
learned in the training.  As such, changes in individual performance lead to changes at the 
organisational level (a reduction of workplace accidents).  Likewise, retention of knowledge, 
in which employees store what they have learned in their memory and transfer their 
knowledge and skill to apply it to perform a particular task over a period of time, had also 
been demonstrated.  This finding indicates that knowledge and skill from the safety training 
programme was successfully applied, generalised and maintained over a period of time in 
the job context.       
   
Safety Training Influence on Improving Safety Climate (or Culture)   
With regard to the improvement of safety training outcomes, the current findings added 
substantially to a growing body of literature on the role of safety training.  This current 
study has provided a theoretical foundation in linking safety training and safety climate.  As 
such, safety training appears to be a powerful mechanism that has positive effects on safety 
climate (or culture) and workplace accidents within an organisation over time.  Safety 
climate as a manifestation of safety culture identifies underlying changes to safety culture 
over a period of time.  The changes of safety culture were likely due to the safety training’s 
positive impacts over time.  The organisation in this study had placed safety training at a 
high priority, and it has employees with positive safety attitudes toward safe work practices 
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and promoting a positive safety culture over time. Although there were no specific 
interventions conducted in between times, the potential implications of the findings must 
not be underestimated.  A strong relationship between safety training and safety climate in 
both times indicated that both of these constructs could be influential preventative 
strategies in reducing workplace accidents, thus improving safety performance.  It is hoped 
that the findings will contribute to the development of a framework that attempts to explain 
the impact of safety training on safety culture within the broader organisational context.  
This present study is one of the first empirical studies to quantitatively evaluate the 
influence of safety training on safety culture and its relationship with safety outcomes 
(accidents rates) among Malaysia-based electric and electronic manufacturing employees 
over a period of time.  Taken together, these results suggest that future research that 
employs longitudinal design with more than two occasions would likely benefit from the 
addition of specific safety training interventions with on-going feedback that would 
determine the dynamic of safety training outcomes and safety climate (or culture). 
 
Safety Climate Measurement and National Culture  
It appears that failure to replicate the safety climate model was due to a number of factors.  
The present study revealed that the safety climate model developed by Cheyne et al. (1998) 
was not replicable in this Malaysian manufacturing context.  This finding is not consistent 
with the previous research that adopted the safety climate model of Cheyne et al. (for 
example, Cheyne et al. 2002; Pousette et al. 2008).  Regional and national cultural 
differences have been noted as main reasons.  The Cheyne et al. safety climate model was 
developed in the UK and replicated successfully in several manufacturing plants in the UK, 
France and Sweden.  In regards to national culture, the western countries as mentioned 
above have different national cultures from an eastern country like Malaysia.  The nature of 
Malaysia, as a rapidly developing country in Southeast Asia, is different from developed 
western countries on aspects such as employees’ beliefs, perceptions and attitudes to safety, 
and the whole background culture.  Employees in different industrial contexts and in 
different countries may vary in their perceptions and attitudes towards safety.  Likewise, 
organisational and regulatory settings were also identified as contributing factors.  This 
study was conducted in a Malaysia-based electric and electronic plant, which operated under 
the Occupational Safety and Health Act 1994.  Although all safety-related law and 
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legislations all over the world are mainly is regulated to ensure compliance from 
organisations on safety and health matters, the safe practices, safety procedures and safety 
policies in each organisation are different.  Each organisation has unique and specific safety 
policies and procedures depending on the level of exposure to risks and hazard in their 
workplace.  Taken together, these results suggest that any attempt to replicate the safety 
climate (or culture) model needs to take into consideration the above-mentioned factors.  
This study also implied the need for the development of a safety climate (or culture) model 
for Malaysia and constructed by native scholars and safety professionals, with regards to 
national and regional culture.   
 
Safety Sub-Culture 
This finding has shown that safety sub-culture appears within this manufacturing plant.  
MANOVA analysis using Pillai’s trace revealed that there was a statistically significant 
difference for departments and tenures on safety climate dimensions in both years.  This 
study supports the premise that the safety climate (or culture) perceptions may differ across 
departments and length of employment within an organisation.  An implication of this 
finding is the possibility that an attempt to assess safety climate (or culture) within 
organisations must contemplate the likelihood that sub-cultures appear within organisations 
with regards to work group, length of employment, working shift and type of employment.  
Specific safety climate measurements for a specific work group might be more beneficial to 
aim at safety culture improvements, rather than general safety climate measurements for the 
whole organisation.   
 
Safety Training, Safety Climate and Safety Outcomes 
Safety training and safety climate appear to have negative correlations with safety outcomes 
(accidents rates).  Safety training appears to be an effective way of reducing accidents in the 
workplace as it prepares employees to engage in activities that lead to fewer accidents and 
injuries.  Likewise, safety climate, as captured through its various dimensions, was negatively 
related to self-reported workplace accidents.  These findings highlight the importance of 
incorporating organisational factors and relevant organisational constructs (safety 
outcomes) in order to improve organisational safety performance.  These findings add to a 
growing body of literature on the role of safety training and safety climate as preventative 
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indicators towards safety outcome.  However, it is suggested that safety outcomes should be 
assessed using other aspects of safety outcomes (i.e., actual accident data, safe or unsafe 
behaviour, safety compliance, safety motivation) in order to determine the effective role of 
safety training and safety climate. 
 
Closure 
Overall, the current study has gone some way towards enhancing our understanding of 
safety training impacts and its influence on safety culture, particularly with regard to the 
improvement of safety outcome.  However, this study has thrown up a number of 
questions in need of further investigation.  The need for further research to evaluate the 
effectiveness of specific safety training intervention in reducing particular types of injury 
and its relation to safety culture over time in various industries is proving to be crucial.  
Recently, with the current economic instability, an expansion of safety training and safety 
culture research is of paramount importance, not only for the promotion of employees’ 
safety and health but also for the advancement and competitive advantage of businesses.  
The zero accident workplace has been denoted as the safest workplace and would help to 
further expand businesses by attracting potential investors to make their investments.  This 
study takes the recommendation of previous research to investigate safety culture using a 
longitudinal design.  However, future research using a longitudinal design with more than 
two time periods is suggested to further investigate the dynamic nature of safety culture 
within organisations.  
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APPENDIX A 
Safety Culture and Safety Climate Research 1980-2010 
No. Author/s Industry 
& 
Sample 
Data collection 
& Type of 
research 
Factors Outcome 
measures and 
analysis 
1. Zohar 
(1980)  
 
. 
 
 
Israel/ 20 
factories(chemi
cal metal, food, 
textile)  
Data collection: 
Questionnaire 
developed for the 
study (40 items) 
 
Research design: 
Cross- sectional 
research. 
8-Factors- Perceived important 
of safety training programs, 
Perceived management 
attitudes to safety; Perceived 
effects of safe conduct on 
promotion; Perceived level of 
risk in the workplace; Perceived 
effects of required workplace 
on safety; Perceived status of 
safety officer; Perceived effects 
of safe conduct on social status; 
Perceived status of  safety 
committee 
 
Outcome 
measures:  
No useable 
safety outcome 
data 
 
Analysis: 
Exploratory 
factor analysis, 
multiple range 
test, expert 
ranking, 
stepwise 
discriminant 
analysis 
3. Brown & 
Holmes 
(1986) 
US/ 
Production 
workers in 10 
manufacturing 
companies (n-
= 425, of those 
200 suffered an 
accident in the 
past year and 
225 had not)  
 
 
 
Data collection: 
Zohar’s (1980) 
questionnaire.  
 
Research design: 
Cross- sectional 
research 
 
8-Factors- Perceived important 
of safety training programs, 
Perceived management 
attitudes to safety; Perceived 
effects of safe conduct on 
promotion; Perceived level of 
risk in the workplace; Perceived 
effects of required workplace 
on safety; Perceived status of 
safety officer; Perceived effects 
of safe conduct on social status; 
Perceived status of  safety 
committee 
 
Outcome 
measure: 
Accident vs 
non-accident 
groups 
 
Analysis:  
CFA using 
LISREL to test 
Zohar’s 91980) 
8-factor 
structure, EFA 
to refine 
solution 
4. Dedobeleer 
& Beland 
(1991) 
US/ 9 
Construction 
companies 
(n=384, 71%)  
 
 
 
Data collection: 
Questionnaire 
designed 
specifically for the 
study.  Items 
reflected Brown & 
Holmes (1986) 3 
factor model but 
the same measure 
were not used.  
 
Research design: 
Cross- sectional 
research 
 
Model 1: Management 
concerns, management safety 
activities, employee risk 
perception. 
 
Model 2: Management 
commitment, worker 
involvement 
 
Outcome 
measure: 
No outcome 
measure 
 
Analysis: 
Maximum 
Likelihood and 
Weight Least 
Squares using 
LISREL 
5. Cox and 
Cox (1991) 
Europe: UK, 
France, 
Germany, The 
Netherlands 
and Belgium/ 
Data collection: 
Questionnaire 
developed for the 
study (18 items) 
 
5-Factors -Personal skepticism 
Individual responsibility 
Safeness of the work 
environment 
Effectiveness of arrangements 
Outcome 
measure: 
No outcome 
measure 
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Industrial gases 
company 
(n=630) - 
Research design: 
Cross- sectional 
research 
for safety 
Personal immunity 
 
Analysis: 
Exploratory 
factor analysis, 
test-retest 
paradigm used 
to check 
reliability of 
questionnaire. 
6. Ostrom, 
Wilhemsen 
& Kaplan 
(1993) 
US/ Nuclear 
energy 
laboratory 
(n=4000 
administered 
across 5 
departments) 
Data collection: 
Questionnaire 
developed for the 
study (84 items) 
based on 
interviews, analysis 
of manager’s 
safety statements 
and literature 
review. 
 
Research design: 
Cross- sectional 
research 
13-Factors- Safety Awareness, 
Teamwork, Pride and 
Commitment, Excellence, 
Honesty Communications, 
Leadership and Supervision, 
Innovation 
Training, Customer Relations, 
Procedure Compliance, Safety 
Effectiveness, Facilities 
 
Outcome 
measure: 
Accident 
statistics by 
department 
(OSHA 
recordable 
injuries in 
1991). 
 
Analysis: 
Descriptive 
statistics for 
individual 
items, not 
factors (do not 
conduct EFA 
to identify 
factors, 
6. Donald & 
Canter 
(1994) 
UK/ 10 
chemical 
processing 
plants (n=701, 
mean response 
rate= 53.8%)  
 
 
 
 
Data collection: 
167 item 
questionnaire 
developed for the 
study and mapping 
sentences used for 
question templates 
 
Research design: 
Cross- sectional 
research 
People (Self, workmates, 
supervisors, managers, safety 
representatives) Attitude 
behaviour (satisfaction, 
Knowledge, Action, Passive 
safety behaviour, Active safety 
behaviour 
 
Outcome 
measure: 
Self-reported 
accidents 
 
Analysis: 
Pearson 
correlations 
7. Niskanen, 
(1994) 
Finland/road 
maintenance, 
construction 
and repair. 
Workers 
n=1890 and 
supervisors 
n=562  
Data collection: 
Questionnaire 
developed for the 
study (25 items-
workers; 18 items 
– supervisors) 
 
Research design: 
Cross- sectional 
research 
4-Factors (workers): Attitudes 
towards safety in organization, 
Changes in work demands, 
Appreciation of the work, 
Safety as part of productive 
work 
 
5-Factors (supervisors): 
Changes in job demands, 
attitudes towards safety in the 
organization, value of the work, 
safety as part of productive 
work 
  
Outcome 
measure: 
High-accident 
rate vs low 
accident rate. 
 
Analysis: 
Descriptive 
analyses, t-
tests, 
exploratory 
actor analysis. 
8. Rundmo 
(1994) 
Norway 
8 offshore oil 
platforms 
from 5 oil 
companies 
Data collection: 
Questionnaire, 
Developed from 
literature 
search/ sources of 
4-Factors -Safety and 
contingency 
factors, commitment and 
involvement in safety 
work, social support, 
Outcome 
measure: 
No additional 
outcome 
measures 
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(n=915) risks 
from accidents 
statistics 
 
Research design: 
Cross-sectional 
research 
attitudes to accident 
prevention 
 
Analysis: 
Exploratory 
Factor 
Analysis, SEM 
using LISREL 
9. Coyle, 
Sleeman & 
Adams 
(1995) 
Australia/Cleri
cal and service 
(total n=880), 
Organisation 1: 
(n=340, 56%), 
Organisation 2: 
(n=540, 63%)  
Data collection: 
30-32 
questionnaire 
developed for the 
study (26 items 
constant between 
organisation) 
developed by 
interviews and 
group work. 
 
Research design: 
Cross- sectional 
research 
7-Factors- Maintenance and 
management issues, Company 
policy, Accountability, Training 
and management attitudes, 
Work environment, 
Policy/procedures, Personal 
authority 
 
Outcome 
measure: 
No outcome 
measure 
 
Analysis:  
Exploratory 
Factor 
Analysis, 
checks for 
concurrent 
validity 
10. Hoffmann 
& Stetzer 
(1996) 
US 
Chemical 
processing 
(n= 204 for 
analysis) 
Data collection: 
Questionnaire 
comprising 
published scales 
and 
scales developed 
specifically for the 
study. 
9 items were based 
on Zohar’s (1980) 
safety climate scale 
 
 
Research design: 
Cross-sectional 
research 
4 -Factors- Role overload, 
perceptions 
of work group processes, 
approach intentions, 
unsafe behaviours 
Outcome 
measures: 
OSHA 
recordable 
accidents for 
previous 2 
years, self 
reported 
unsafe 
behaviours, 
 
Analysis: 
Regression 
(ordinary least 
squares), 
correlations 
11. Williamson, 
Feyer, 
Cairns & 
Biancotti 
(1997) 
Australia/Heav
y and light 
manufacturing; 
outdoor 
workers 
(n=660, 42%) 
Data collection: 
Questionnaire 
developed from 
literature and 
previous themes 
(62 items – 
reduced to 32 
items) 
 
Research design: 
Cross- sectional 
research 
8-Factors- Safety awareness, 
safety 
responsibility, safety 
priority, management 
safety commitment, safety 
control, safety motivation, 
safety activity, safety 
evaluation 
Outcome 
measures: self 
reported 
accident 
involvement, 
perceptions of 
workplace 
dangers. 
 
Analysis: 
Exploratory 
factor analysis, 
one-way 
ANOVA. 
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12. Diaz & 
Cabrera 
(1997) 
Spain./Aviatio
n (ground 
handling, fuel 
company and 
airport 
authority), 
n=166) 
 
Data collection: 
Questionnaire 
developed for the 
study (45 items). 
 
Research design: 
Cross- sectional 
research 
 
 
 
 
 
 
 
 
 
 
6-Factors- company policies 
towards safety, Emphasis on 
productivity vs safety, Group 
attitudes towards safety, 
Specific strategies for 
prevention, Safety level 
perceived in the airport, Safety 
level perceived on the job 
Outcome 
measures:  
Self reported 
safety level 
(including 
previous/ 
probability of 
future 
incidents. 
 
Analysis:  
Inter-company 
differences 
using 
ANOVA, 
correlations, 
regression. 
13. Lee (1998) UK/ Nuclear 
Power Plant  
(n=5296) 
Data collection: 
Questionnaire 
developed for the 
study (172 items). 
 
Research design: 
Cross- sectional 
research 
38 -factors (reduced to 15 
through domain analysis)- 
Confidence in safety 
procedures, Personal caution 
over risks, Perceived level of 
risk at work, Trust in 
workforce, Personal interest in 
job, Contentment with job, 
Satisfaction with work 
relationships, Satisfaction with 
rewards for good work, 
Personal understanding of 
safety rules, Satisfaction with 
training, Satisfaction with staff 
suitability, Perceived source of 
safety suggestions, Perceived 
source of safety actions, 
Perceived personal control over 
safety, Satisfaction with design 
of plant 
 
Outcome 
measures: 3-
day loss-time 
accidents. 
 
Analysis: 
Exploratory 
factor analysts, 
t-tests, 
discriminant 
function 
analysis. 
(explain each 
factor 
interpretation) 
14. Mearns, 
Flin, 
Gordon & 
Fleming 
(1998)  
 
 
 
UK/ 10 
Offshore oil 
and gas 
production 
(n=722, 33%)  
Data collection: 
Questionnaire 
developed for this 
study - Offshore 
Safety 
Questionnaire 
(OSQ - 52 items) 
 
Data collection: 
Cross- sectional 
research 
Work environment (2 scale 
from Moos & Insel, 1974), job 
communication, safety 
behaviour, risk perception, 
safety attitudes, accident 
history. 
 
Outcome 
measures: Self-
reported 
accidents (in 
previous 2 
years on site) 
 
Analysis: 
Descriptive 
analysis by 
factor (i.e., % 
agree/disagree)
, Exploratory 
factor analysis, 
t-tests, 
ANOVA. 
15. Cheyne, 
Cox, Oliver 
UK and 
France/ 
Data collection: 
Questionnaire 
5-Factors-Safety management, 
Communication, Individual 
Outcome 
measures: 
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& Tomas 
(1998) 
Multinational 
manufacturing 
(n=915) 
based on Cox & 
Cox (1991) and 
Tomas Oliver 
(1995) (30 items). 
 
Data collection: 
Cross- sectional 
research 
 
responsibility, Safety standards 
and goals, Personal 
involvement 
 
Employees’ 
self-reported 
safety 
activities. 
 
Analysis: 
Structural 
Equation 
Modelling 
(SEM), 
MANOVA, 
ANOVA 
16. Caroll 
(1998)  
 
 
US/ Nuclear 
power plant  
Data collection: 
45 item 
questionnaire 
developed for the 
study plus two 
open ended 
question, 
Group interview 
based on the 
results of the 
questionnaire   
 
Data collection: 
Cross- sectional 
research. 
5 -Factors-Management 
support, Openness, 
Knowledge, Work practices, 
Attitudes. 
 
Outcome 
measures: No 
outcome 
measures. 
 
Analysis : 
Questionnaire 
data were 
analyzed in 
descriptive 
manner (i.e. % 
agree/disagree)
, interview data 
were 
thematically 
grouped. 
17. Cox, 
Tomas, 
Cheyne & 
Oliver 
(1998) 
UK/ 13 
manufacturing 
companies 
(n=3329, 73%)  
 
 
 
Data collection: 
19 item 
questionnaire 
developed for use 
in manufacturing 
and piloted using 
discussion groups 
with safety 
professionals and 
employees.  
 
Research design: 
Cross- sectional 
research 
3-Factors-Management actions 
for safety, Quality of safety 
training, Personal actions for 
safety 
 
Outcome 
measures: 
Employee 
appraisals of 
organizational 
commitment 
to safety. 
 
Analysis: 
ANOVA, 
multiple linear 
regression, 
structural 
equation 
modelling 
(SEM). 
18. Cheyne, 
Tomas, 
Cox & 
Oliver 
(1999) 
UK/Manufact
uring, Dairy & 
Transport 
workforce 
(n=2429, 67%) 
 
 
Data collection: 
Cox et al 1998 
questionnaire with 
minor contextual 
alterations. 
4 -Factors -Management 
actions and responsibility for 
safety, Personal actions and 
responsibility for safety, Quality 
of safety training, employee 
appraisals of organisational 
commitment to safety 
 
Outcome 
measures: 
employee 
appraisals of 
organizational 
commitment 
to safety. 
 
Analysis: 
ANOVA, 
Structural 
Equation 
Modelling 
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(SEM) using 
EQS. 
19. Clarke 
(1999) 
UK 
Train operating 
companies, 
workforce 
(train drivers, 
n=186), 
supervisors 
(n=55), senior 
managers 
(n=71) 
Total response 
rate= 22% 
75 item 
Questionnaire, 
developed on the 
basis of 
accident reports 
and 
discussions with 
managers. (25 
unique 
items completed 3 
times: 
from personal 
viewpoint 
then from view of 
worker/ 
supervisor/ 
manager as 
appropriate) 
5-Factors-Unsafe conditions, 
managerial decisions, 
working conditions, local 
management, line 
functions 
Outcome 
measures: No 
outcome 
measures 
 
Analysis: 
Exploratory 
factor Analysis, 
one-way 
MANOVA 
20. Collinson 
(1999) 
UK/ Oil and 
gas 
Data collection: 
Interview 
 
Research design: 
Qualitative 
  
Qualitative data. Outcome 
measures: No 
outcome 
measures. 
 
Analysis:  
qualitative 
21. Griffin & 
Neal (2000) 
Australia/ 
Manufacturing 
& Mining 
(n=1403 
workforce 
members, 1264 
used in 
analysis, 
response rate 
not available as 
data were 
obtained from 
archival 
records)  
Data collection: 
Questionnaire 
developed for the 
study.  
 
Research design: 
Cross- sectional 
research 
 
6-Factors-Manager Values, 
Safety Inspection, Personnel 
Training, Safety 
Communication, safety 
knowledge, safety compliance, 
safety participation 
 
Outcome 
measures:  
Self reported 
safety 
compliance 
and safety 
participation. 
 
Analysis: 
Confirmatory 
Factor Analysis 
(CFA), 
Structural 
Equation 
Modelling 
(SEM). 
22. Neal, 
Griffin & 
Hart (2000) 
Australia/ 
Healthcare 
(n=525 
workforce, 
56%). 
Data collection: 
59-item 
questionnaire 
comprising scales 
that are published 
(eg. Organizational 
climate, Hart et.al., 
1996), and those 
that were 
developed 
specifically. 
 
  
Research design: 
Organisational climate, safety 
climate, determinants of safety 
performance (knowledge, 
motivation), components of 
safety performance (compliance 
participation) 
 
Outcome 
measures:  
Self-reported 
safety 
compliance 
and safety 
participation. 
 
Analysis: 
Structural 
Equation 
Modeling 
(SEM) 
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Cross- sectional 
research 
 
23. Zohar 
(2000) 
Israel/Metal 
processing 
plant (n=534 
production 
workers in 53 
work groups)  
Data collection: 
23-item safety 
climate 
questionnaire 
based on critical 
incident technique 
plus the Task Load 
Index (Hart  & 
Steveland, 1988), 
supervisor and 
expert ratings of 
risk. 
 
Research design: 
Cross- sectional 
research 
 
5-Factors-Supervisory Action, 
supervisory expectation, role 
overload, expert ratings of 
subunit risk, supervisor ratings 
of job risk.  
 
Outcome 
measures:  
Micro-
accidents (i.e. 
first aid 
injuries) 
collected 
during 5 
months after 
questionnaire 
completion. 
 
Analysis: 
Exploratory 
factor analysis 
(PCA), 
correlations, 
within-group 
homogeneity, 
one-way 
ANOVA, 
ordinary least 
squares 
regression, 
hierarchical 
linear 
modelling. 
24. Brown, 
Willis & 
Prussia 
(2000) 
US/ Steel 
industry  
Data collection: 
Questionnaire 
developed for the 
study.  
 
Research design: 
Cross- sectional 
research 
 
Safety climate, pressure, 
cavalier attitude, safety efficacy, 
safe work behaviour.  
Outcome 
measures: Self 
report 
frequencies of 
self and co-
worker 
adherence to 
safety 
procedures, 
safety attitudes, 
safety 
efficiency. 
 
Analysis: 
 CVA 
(Covariance 
structure 
analysis  
25. Glendon & 
Litherland 
(2001) 
 
Road 
Construction 
(Australia) 
Data collection: 
Safety Climate 
Questionnaire 
(SCQ) developed 
by Glendon et al 
(1994) with some 
modification. 
 
Research design: 
6-Factors: 
Communication and support 
Adequacy of procedures 
Work pressure 
Personal Protective Equipment 
Relationships 
Safety Rules 
Outcome 
measure: 
Unsafe 
behaviour 
 
Analysis: EFA, 
MANOVA, 
Multiple 
regression 
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Cross- sectional 
research 
 
 
26. Mearns, 
Flin, 
Gordon & 
Fleming 
(2001a) 
 
722 offshore 
employees at 
11 installation 
on the UK 
Offshore (UK)  
Data collection: 
Questionnaire 
developed for the 
study. 
 
Research design: 
Cross- sectional 
research 
5-Fcators - Your job 
Risk perception 
Satisfaction with safety  
Safety attitudes 
Accident History 
 
  
Outcome 
measure: 
Unsafe 
behaviour 
 
Analysis:  
PCA, 
correlations, 
step wise 
regression 
analysis 
27. Mearns, 
Whitaker & 
Flin 
(2001b) 
 
UK/Offshore 
(13 oil and gas 
installations 
operating on 
the UK 
Continental 
Shelf (UKCS)  
Data collection: 
Offshore Safety 
Questionnaire  
 
Research design: 
Longitudinal 
research 
  
6-Factors-Satisfaction with 
safety activities 
Perceived supervisor 
competence 
Perceived management 
commitment to safety 
Willingness to report incidents 
Frequency of general unsafe 
behaviour 
Frequency of unsafe behaviour 
under incentives 
 
Outcome 
measure: 
Accident data 
 
Analysis: 
Mann-Whitney 
U Tests, 
Spearman 
correlation, 
28. Harvey, 
Erdos, 
Bolam, 
Cox, 
Kennedy & 
Gregory 
(2002) 
 
UK/Nuclear 
(n=1550 
employees, 
64.7% mean 
response rate) 
Data collection: 
Questionnaire 
developed for the 
study. 
 
Research design: 
Cross- sectional 
research 
 
 
 
 
 
 
 
 
 
7-Factors- Management style & 
communication 
Commitment, responsibility 
and involvement 
Risk taking of self and response 
to risk-related behavior of 
others 
Job satisfaction 
Complacency 
a) Supervisor Avoid 
Responsibility; b) management 
Good vs poor management 
Risk awareness 
 
Outcome 
measure: 
No outcome 
measure 
 
Analysis: 
ANOVA, CFA 
 
29. O’Toole 
(2002) 
 
 
US/Mining & 
construction 
(n=1414, 
45.3%) 
Data collection: 
Questionnaire 
based on Bailey & 
Peterson  
 
Research design: 
Cross- sectional 
research 
 
7-Factors - Management’s 
Commitment to Safety 
Education and Knowledge  
Safety Supervisory Process 
Employee Involvement and 
Commitment 
Drugs and Alcohol 
Emergency Response 
Off-the Job Safety 
 
Outcome 
measure: 
Injury rate 
(however it is 
not possible to 
infer with 
statistical due 
to non-
experimental 
design) 
 
Analysis: 
Factor analysis 
30. Cheyne, Manufacturing Data collection: 5-Factors:Safety management, Outcome 
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Oliver. 
Tomas & 
Cox (2002) 
 
(UK) Cheyne et al. 
(1998) 
questionnaire. 
 
Research design: 
Cross- sectional 
research 
Communication, 
Individual responsibility, 
Safety standards and goals, 
Personal involvement 
 
measure: 
No outcome 
measure 
 
Analysis:  
CFA, 
MANOVA, 
ANOVA, 
SEM, t-tests 
 
31. Pronovost, 
Weast, 
Holzmuelle
r, 
Rosenstein, 
Kidwell, 
Haller, 
Feroli, 
Sexton & 
Rubin 
(2003) 
 
US/Healthcare 
(n=22 
physician, 
n=70 clinical 
nursing, n=96 
clinical 
pharmacist) 
Data collection: 
SCS adapted from 
the Flight 
Management 
Attitudes and 
Safety Survey 
 
Research design: 
Cross- sectional 
research 
Safety Climate Scales (SCS) 10 
items: 
The senior leaders in my 
hospital listen to me and care 
about my concerns. 
The physician and nurse leaders 
in my area listen to me and care 
about my concerns 
My suggestion about safety 
would be acted upon if 
expressed them to management 
Management/leadership will 
never compromise safety 
concerns for productivity. 
I am encouraged by my 
supervisors and co-workers to 
report any unsafe conditions I 
observe. 
I know the proper channels to 
report my safety concerns. 
I am satisfied with availability 
of clinical leadership 
(MD,RM,RPh) 
Leadership is driving us to be a 
safety centered institution. 
I am aware that patient safety 
has become a major area for 
improvement in my institution. 
  I believe that most adverse 
events occur as a result of 
multiple system failures, and are 
not attributable to one 
individual’s actions. 
 
Outcome 
measure: 
No outcome 
measure 
 
Analysis: 
Percentage 
32. Zohar & 
Luria 
(2003) 
 
Israel/Manufac
turing 
(Company A, 
n=121 line 
workers, n=13 
shop floor 
supervisor; 
Company B, 
n=248 line 
workers, n=23 
shop floor 
supervisor, 
Company C, 
Data collection: 
Group Safety 
Climate 10 items 
questionnaire with 
2 sub-scales: 
Supervisory 
Action and 
Expectation 
(Zohar, 2000) 
 
 
Research design: 
Longitudinal 
Group Safety Climate 10 items 
questionnaire with 2 sub-scales: 
Supervisory Action  
Expectation (Zohar, 2000) 
 
Outcome 
measure: 
Safety 
behaviour 
 
Analysis: 
Correlation 
analysis, t-
test,percentage 
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n= 187 line 
workers, n = 
13 shop floor 
supervisors) 
 
research (41 weeks 
intervention study) 
 
33. Mearns, 
Whitaker & 
Flin (2003) 
 
UK/ Offshore 
oil & gas 
(n=682 Year 1 
n=806 Year 2) 
 
Data collection: 
Offshore Safety 
Questionnaire 
(OSQ) 
Rundmo,1994; 
Mearns et al 
1997,1998. 
 
Safety 
Management 
Questionnaire 
(SMQ) 
 
Research design: 
Longitudinal 
research 
 
OSQ dimensions: (Items in 
Year 1 & Year 2 slightly 
different) 
Satisfaction with safety 
activities  
Involvement in health and 
safety 
Communication about safety 
Perceived supervisor 
competence 
Perceived management 
commitment to safety 
Frequency of general unsafe 
behavior 
Frequency of unsafe behavior 
under incentives 
Safety policy knowledge 
Job satisfaction 
Written rules and procedures 
 
Safety Management 
Questionnaire (SMQ): (Items in 
Year 1 & Year 2 slightly 
different) 
Health and safety policy 
Organizing for health and 
safety 
Management commitment 
Workforce involvement 
Health promotion and 
surveillance 
Health and safety auditing 
 
Outcome 
measure: 
Self-report 
accident 
 
Analysis: 
ANOVA, EFA 
34. Arboleda, 
Morrow, 
Crum & 
Shelley II 
(2003) 
 
US/Trucking 
Industry 
(n=21292 
carrier trucking 
from 116 
trucking firms) 
Data collection: 
Questionnaire 
developed for the 
study. 
 
Type of research: 
Cross- sectional 
research 
 
4-Factors -Driver fatigue 
training, Driver scheduling 
autonomy, Driver opportunities 
safety input,Top management 
commitment 
Outcome 
measure: 
No outcome 
measure 
 
Analysis:  
Descriptive 
statistics, 
Multiple linear 
regression 
35. Cooper & 
Phillips 
(2004) 
US/Manufactu
ring, n=540 of 
a packaging 
production 
plant  
Time 1 n=374 
69% return 
rate  
Time 2 n=187 
Data collection: 
Based on Zohar 
(1980) with some 
modification. 
 
Type of research: 
Longitudinal 
research 
7-Factors -Management 
attitudes towards safety, 
Management actions towards 
safety, 
Perceived level of risk at 
workplace , 
Effects of required work pace 
on safety,  
Importance of safety training, 
Outcome 
measure:  
 
Analysis:  
EFA, internal 
reliability, 
discriminant 
validity, 
concurrent, 
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35% return 
rate 
 
Effects of safe conduct on 
social status & promotion,  
Status of safety officer & safety 
committee. 
 
multiple 
regression 
36. Siu, Phillips 
& Leung 
(2004) 
 
Hong 
Kong/Constru
ction (n=374) 
Data collection: 
Questionnaire 
based on Safety 
Attitudes 
Questionnaire by 
Donald et. al 
(1993).  
 
Type of research: 
Cross-sectional 
research. 
2- Factors - Safety attitudes – 
Yourself & safety, your 
colleagues, management, safety 
officers, your supervisors.  
 
Communication 
 
 
Outcome 
measure:  
Accidents rate, 
occupational 
injury 
 
Analysis: 
Reliability 
scale, path 
analysis, 
correlations  
37. Seo, 
Torabi, 
Blair & 
Ellis (2004) 
US/Grain 
industry 
(n=722 , 98%) 
Data collection: 
Questionnaire 
developed for this 
study.  
 
Type of research: 
Cross-sectional 
research. 
5-Factors-  Management 
commitment , Supervisor 
support, Co-worker support, 
Employee participation, 
Competence level 
Outcome 
measure:  
No outcome 
measure  
 
Analysis: 
Descriptive 
statistics, EFA, 
CFA 
38. Seo (2005) US/ 722 
workers 
throughout the 
nation who 
worked for 
grain elevator 
facilities. 
Data collection: 
Questionnaire 
based on Seo et al., 
(2004 
 
Type of research: 
Cross-sectional 
research. 
5-Factors-  Management 
commitment , Supervisor 
support, Co-worker support, 
Employee participation, 
Competence level 
Outcome 
measure:  
unsafe 
behaviours 
 
Analysis: 
SEM (using 
Lisrel) 
39. Zohar & 
Luria 
(2005) 
 
Israel/  
Manufacturing 
(3952 
production 
workers)  
Data collection: 
Questionnaire 
developed for the 
study.  
 
Organization-
Level Safety 
Climate (OLC) & 
Group-Level 
Safety Climate 
(GLC)  
 
Type of research: 
Cross- sectional 
research 
 
Organization-Level Safety 
Climate 3 content themes and 
consists of 16 items: 
Active Practices (Monitoring, 
Enforcing) 
Proactive Practices (Promoting 
Learning, Development) 
Declarative Practices 
(Declaring, Informing). 
 
Group-Level Safety Climate 3 
content themes and consists of 
16 items: 
Active Practices (Monitoring, 
Enforcing) 
Proactive Practices (Promoting 
Learning, Development) 
Declarative Practices 
(Declaring,Informing). 
 
Outcome 
measure:  
Safety 
engineering 
audit, safety 
behaviour 
 
Analysis: 
Descriptive 
statistics, EFA, 
SEM 
40. Trudi 
Farrington-
Darby, 
Laura 
UK/ Railway 
(34 employees 
in maintenance 
operations) 
Data collection: 
Semi-structured 
interview 
 
40-Factors :  
Communication on the job, 
Inconsistent 
teams/subcontractors, Rule 
Outcome 
measure: 
No outcome 
measure 
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Pickup & 
John 
R.Wilson 
(2005) 
Research design: 
Well-grounded 
qualitative 
approach. 
dissemination, Competency 
capability and certification, Pre-
job information dissemination, 
Feedback message from 
managers, Supervisors style 
visibility, communication, 
representation of staff, 
Equipment, Information 
pathway flow, Contradictory 
rules, Poor and underused real 
time risk assessment skills, 
Safety role model behaviour, 
Physical conditions, Working 
hours, Planners knowledge for 
job resourcing, Supervisors 
Practical alternatives to rules, 
Planners competency to plan, 
Recruitment methods, 
Individual perception of what 
safe is, Social pressure of home 
life , Peer pressure, Manager’s 
communication methods, Job 
feedback to planners, 
Manager’s visibility and 
accessibility, Supervisors 
presence, Perceived purpose of 
the rule book, Methods for 
reporting, Training needs 
analysis, Track workers 
knowledge and understanding, 
Setting up site safety on the 
day, Feedback cycle, 
Information/communication 
route clarity, Volume of 
paperwork, Perceived purpose 
of paper work 
Fatigue, concentration, ability 
to function, Rule book usability 
and availability, Information 
systems use, Training methods 
 
 
Analysis: 
Qualitative 
data analysis 
 
41. Neal & 
Griffin 
(2006) 
Australia/700  
staffs in an 
Australian 
hospital. 
Year 1 – n= 
430 (61%) 
Year 2 – 
n=490 (52%) 
Year 4 – 
n=301 (46%) 
  
Data collection: 
Questionnaire 
based on Neal et 
al. (2000) 
 
Type of research: 
Longitudinal 
research. 
1-Factor - consists of 3 items: 
Management places a strong 
emphasis on workplace health 
and safety 
Safety is given a high priority by 
management. 
Management considers safety 
to be important. 
 
(Based on Neal et al. 2000) 
Outcome 
measure: 
Safety 
behaviour 
 
Analysis: 
EFA, Pearson 
correlations, 
ANOVA, 
42. Clarke 
(2006) 
 
UK/Manufact
uring  
Data collection: 
Offshore Safety 
Questionnaire 
(OSQ) Flin et  al. 
(1996) and Mearns 
3-Factors - Managers concern 
to safety, 
Workers’ response to safety, 
Conflict between production 
and safety 
Outcome 
measure: 
Accident and 
safety 
behaviour 
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et  al. 2001. 
 
Type of research: 
Cross- sectional 
research 
 
 Analysis: 
EFA, pearson 
correlations, 
ANOVA, 
43. Desai, 
Roberts & 
Ciavarelli 
(2006) 
US/Aviation 
(n=6361 pilots, 
flight officers 
and other 
aircrew across 
147 aviation 
squadrons in 
the US Navy 
Data collection: 
Naval Aviation 
Command safety 
Assessment Survey  
 
Type of research: 
Cross-sectional 
5-Factors – process auditing, 
rewards systems, quality 
control, risk management, 
command and control system. 
Outcome 
measure: Injury 
 
Analysis: 
EFA, CFA 
44. Huang, Ho, 
Gordon, 
Smith & 
Chen 
(2006) 
US/ 
Manufacturing, 
construction, 
service & 
transportation 
(n=2680,  
Data collection: 
Questionnaire 
based Huang et al 
(2004b). 
 
Type of research: 
Cross-sectional 
 
4-Factors: Management 
commitment to safety, Return-
to-work policies, Post-injury 
administration, Safety training 
 
Outcome 
measure: Injury 
 
Analysis:  
Descriptive 
statistics, CFA, 
correlation 
45. Wallace, 
Popp & 
Mondore 
(2006) 
US/ 
Transportation 
(n= 9429 
transportation 
workers 
(multinational 
shipping and 
transportation)  
in 253 work 
groups 
Data collection: 
Questionnaire 
based on Zohar’s 
(2000).  
 
Type of research: 
Cross-sectional 
10 items Zohar (2000) safety 
climate scales. 
 
Other measure: 
Organisational support 
Management employee 
relations 
Safety climate 
Occupational accidents 
 
Outcome 
measure:  
Occupational 
accidents 
 
Analysis:  
CFA (Lisrel), 
bivariate 
relationship, 
mediation test 
46. Findley, 
Smith, 
Gorski  & 
O’neil 
(2007) 
 
US/ Nuclear 
(n= 1587 
workers, 
48.1%) 
Data collection: 
Health and Safety 
Climate Survey 
Tool (CST) 
published by the 
Health and Safety 
Executive (1997), 
the UK’s 
government 
agency counterpart 
of the US 
Department of 
labour’s OSHA. 
 
Type of research: 
Cross-sectional 
11-Factors: 
Organisational commitment 
and communication 
Line management commitment 
Supervisor’s role 
Personal role 
Co-worker’s influence 
Competence 
Risk taking behaviour 
Obstacles to safe behaviour 
Permit-to-work 
Reporting of accidents and near 
misses 
Job satisfaction 
Outcome 
measure 
No outcome 
measure 
Analysis: 
PCA, mean 
score 
47. Johnson 
(2007) 
 
US/ Heavy 
Manufacturing 
(n=292) 
 
Data collection: 
16 item Zohar’s 
Safety Climate 
Questionnaire 
(ZSCQ) [Zohar, 
D., & Luria, G. 
(2005). 
 
Type of research: 
3-Factors : Caring, Compliance, 
Coaching 
 
 
Outcome 
measure 
Safe behaviour 
and injury 
frequency/seve
rity rates 
 
Analysis:  
CFA, SEM, 
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Cross-sectional EFA 
PCA, mean 
score 
48. Pousette. 
Larsson & 
Torner 
(2008) 
Sweden/ 
Construction 
(T1, n= 242, 
T2, n=275, T3, 
n=284 ) 
Data collection: 
Cheyne et al. 
(1998) safety 
climate 
questionnaire. 
 
Type of research: 
Cross -sectional 
and longitudinal 
research. 
5-Factors: Management safety 
priority, Safety management, 
Safety Communication, 
Workgroup safety involvement, 
Safety motivation 
 
Outcome 
measures:  
Safety 
behaviour 
 
Analysis:  
Confirmatory 
Factor Analysis 
(CFA), one 
way ANOVA, 
regression 
analysis. 
49. Tharalsden, 
Olsen & 
Rundmo 
(2008) 
 
 
 
Norway/ 
Offshore (T1, 
n= 3310, 55%.; 
n=8567, 50%. 
Data collection: 
32 items of 
Norwegian 
Offshore Risk and 
Safety Climate 
Inventory 
(NORSCI) 
 
Type of research: 
Longitudinal 
research. 
5-Factors : Safety prioritization, 
Safety measurement and 
involvement , Safety versus 
production , Individual 
motivation, 
System comprehension  
Outcome 
measure: 
Self-reported 
accident and 
injury, risk 
perception 
 
Analysis:  
CFA, EFA 
50. Nielsen, 
Rasmussen, 
Glasscock 
& 
Spangenber
g (2008) 
Denmark/ 
Manufacturing 
(Plant A –T0 - 
n=388, 87.8%. 
T1 –n=443, 
78% 
 
Plant B – 
T0 –n=364, 
93.8%  
T1 –n=293, 
86% 
Data collection: 
Danish Safety 
Culture 
Questionnaire 
(DSCQ).  
 
Type of research: 
Longitudinal 
research. 
6-Factors: Immediate 
Supervisor General Leadership 
, Immediate Supervisor Safety 
Leadership , Safety Instruction , 
Convenience Violations , Safety 
Oversight 
Commitment to The 
Workplace 
 
Outcome 
measures: 
Accident and 
injury, Self-
reported 
injuries. 
 
Analysis:  
Poisson 
regression, 
multi-multiple 
confirmatory 
factor analysis 
51. Wu, Chen 
& Li (2008) 
Taiwan 
/Universities 
laboratories 
(n=754, 
61.67%) 
Data collection: 
Instrument 
developed by Wu 
(2005a) and was 
adapted from the 
leadership 
behaviour scale 
devised by Kang, 
Su, Jang and Sheu 
(2001) 
 
Type of research: 
Cross-sectional 
 
5-Factors: CEO’s safety 
commitment, Managers’ safety 
commitment, Employees’ 
safety commitment, Emergency 
response 
Perceived risk 
Outcome 
measure: 
No outcome 
measure 
 
Analysis:  
Path analysis, 
Canonical 
correlation 
analysis 
52. Kao, Lai, 
Chuang & 
Lee (2008) 
Taiwan/petroc
hemical plants 
(n=533) 
Data Collection: 
Adapted from 
Safety culture 
developed by the 
8-Factors: Safety commitment 
and support, Safety attitude and 
behaviour, Safety 
communication and 
Outcome 
measure: 
 
Analysis: 
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International 
Atomic Energy 
Authority 
involvement, Safety training 
and competence, Safety 
supervision and audit, Safety 
management system and 
organisation, Accident 
investigation and emergency 
planning, Reward and 
punishment and benefits 
EFA,ANOVA. 
Correlation 
analysis, 
multiple 
stepwise 
regression 
analysis 
53. Baek, Bae, 
Ham & 
Singh 
(2008) 
Korea/Manufa
cturing (642 
plants, 30.4%) 
 
 
 
 
 
Data collection: 
34-item 
questionnaire for 
managers and 53-
item questionnaire 
for workers 
adopted from 
HSE (6-8).  
Modified to 
incorporate 
differences in 
Korean culture. 
 
Type of research: 
Cross-sectional 
 
11-Factors: Management 
Commitment to Safety (M1), 
Merits of the Health and Safety 
(H&S) procedures, instructions, 
and rules (M2), Accidents and 
Near-misses (M3), Training and 
Competence (W1), job security 
and satisfaction (W2), pressure 
for production (W3), 
communications (W4), 
perceptions for personal 
involvement in H&S (W5), 
perceptions of organizational 
and management to H&S 
(W6),rule breaking (W7), 
workforce view on state of 
safety and culture (W8) 
 
Outcome 
measure: Self-
reporting 
accidents 
 
Analysis: 
Smallest space 
analysis (SSA-
I), path analysis 
using EQS. 
54. Lu & Tsai 
(2008) 
Taiwan/ 
Shipping 
(n=594, 
48.9%) 
 
 
Data collection: 
47 item 
questionnaire 
developed for this 
study based on 
previous literature 
review 
 
Type of research: 
Cross-sectional 
 
6-Factors: Management safety 
practices, Supervisor safety 
practices, Safety attitude , 
Safety training, Job safety, Co-
worker safety practices 
Outcome 
measure:  
Accidents 
 
Analysis:  
EFA, reliability 
analysis, 
logistics 
regression 
55. Hahn & 
Murphy 
(2008) 
US/healthcare 
and nuclear 
workers 
Data collection: 
Questionnaire 
based on De Joy et 
al. (1995) 
 
Type of research: 
Cross-sectional 
2 study 
1-Factor (6 items): new 
employees learn quickly that 
they are expected to follow 
good health and safety 
practices, Employees are told 
when they do not follow good 
health and safety practices; 
Workers and management 
work together to ensure the 
safest possible conditions; 
There are no major shortcuts 
taken when worker health and 
safety are at stake, The health 
and safety of workers is a high 
priority with management 
where I work, I feel free to 
report safety problems where I 
work. 
 
Outcome 
measure:  
 
Analysis:  
EFA, CFA, 
convergent & 
discriminant 
analysis, 
internal 
consistency,  
56. Lin, Tang, China/ Several Data collection: 7- Factors: Safety awareness Outcome 
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Miao, 
Wang, 
Wang 
(2008) 
industries 
(artificial board 
plant, electrical 
construction, 
oil refinery, 
shoe 
manufacturer 
& cement 
production), 
n= 1189 
(86.3% 
response rate) 
 
 
Questionnaire 
developed for this 
study 
 
Type of research: 
Cross-sectional 
and competency, Safety 
communication, Organisational 
environment, management 
support, risk judgement, safety 
precautions, safety training 
measure:  
No outcome 
measure 
 
Analysis: 
Discriminant 
validity, EFA, 
reliability 
57. Ma & Yuan 
(2009) 
China/1060 
employees 
from 144 
enterprise; 
(75.1% 
response rate)  
Data collection: 
Using safety 
climate scale of 
Lin et al., (2008) a 
questionnaire with 
21 items was 
designed for all of 
the industrial 
sectors in Fujian 
province in 
Southeastern 
China 
But using 6factor 
instead of 7 factor 
(Lin et al. 2008) 
 
Type of research: 
Cross-sectional 
Employees safety commitment, 
Management support, Risk 
judgement, Safety 
communication, Employees 
safety competency, Safety 
training 
Outcome 
measure: 
No outcome 
measure 
 
Analysis: 
CFA, one way 
ANOVA 
58. Abdullah, 
Spickett, 
Rumchev,
& 
Dhaliwal, . 
(2009) 
Malaysia/Healt
hcare (n=418, 
43.15% 
response rate) 
Data Collection: 
Adapted from 
Flin, Mearns & 
Burn (2004) Safety 
Climate 
Assessment Tool. 
 
Type of research: 
Cross-sectional 
10-Factors: Safety 
communication, Safety 
involvement, Training & 
competence, safety reporting, 
Work pressure, Management 
safety commitment, Safety 
objectives, Role of supervisor 
in safety and health, Leadership 
style 
Outcome 
measure: 
Safety 
satisfaction and 
feedback 
 
Analysis: 
Descriptive 
statistics EFA, 
ANOVA, t-
test 
 
59. Luria & 
Yagil 
(2010) 
90 employees 
in 11 
manufacturing 
organisation. 
 
Metal & 
aviation 
industries (5) 
Food 
industries (4) 
Chemical 
industry (1) 
Plastic industry 
Data collection: 
Semi-structured 
interview and 
survey. 
 
Type of research: 
Cross-sectional 
19 themes based on content 
analysis: 
Relationship between 
employees 
Transactional leadership 
People-oriented leadership 
Task-oriented safety leadership 
Overall leadership evaluation 
Safety training 
Rewards and sanctions for 
safety 
Safety discipline 
Safety resources 
Outcome 
measure: 
No outcome 
measure 
 
Analysis:  
Content 
analysis, 
ANOVA 
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(1) Safety importance in the 
organisation 
Safety importance in the group 
Personal safety orientation and 
knowledge  
Stress at work 
General differences in safety 
among employee sub-group 
Safety perception of employee 
sub-groups 
Safety implementation by 
employee sub-groups 
Accidents, incidents and 
injuries 
Social relationships in the 
organisation 
Communication in the 
organisation 
 
60. Norden-
Hagg, 
Sexton, 
Kalvemark-
Sporrong, 
Ring, & 
Kettis-
Lindblad, 
A. (2010). 
Sweden/Healt
hcare (n=4090, 
61.2% 
response rate) 
Data collection: 
Safety Attitude 
Questionnaire 
(SAQ) and 
translated and 
adapted to 
Swedish context 
 
Type of research: 
Cross-sectional 
6-Factors: Job satisfaction, 
Teamwork climate, Safety 
climate, Perceptions of 
management, stress 
recognition, working condition 
Outcome 
measure: 
No outcome 
measure 
 
Analysis:  
Descriptive 
analysis, CFA 
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QUESTIONNAIRE ON SAFETY TRAINING IMPACTS 
AND 
SAFETY CLIMATE 
 
APPENDIX B 
         Questionnaire Survey 
 
 
 
 
 
 
 
 
 
Dear Respondents,  
My name is Siti Fatimah Bahari and as part of my PhD research I am conducting an 
empirical study on the influence of safety training impacts on safety culture. The title of this 
study is “An Investigation of Safety Training, Safety Climate and Safety Outcomes: A 
Longitudinal Study in a Malaysian Manufacturing Plant.  My research is supervised by Dr. 
Sharon Clarke and Dr. Helge Hoel from Manchester Business School, University of 
Manchester, UK. 
  
I would be very grateful if you could spare 10-15 minutes to complete this questionnaire.  
Please be assured that the information provided in the survey will be treated confidential 
and used for research purpose only.   
 
Please do not hesitate to contact me at Sitifatimah.bahari@postgrad.mbs.ac.uk or call me at 
+44 7515 716268 if you have any inquiries regarding the survey.   
 
Thanking you in advance for your participation.  
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SECTION A:  SAFETY TRAINING IMPACTS   
 
This part will ask you on the effect of safety and health training on your work.  Based on 
the safety and health training program attended please indicate to what extent do you agree 
or disagree with the statement.  Please circle in one of the boxes next to each statement. 
 
Strongly Disagree  Disagree 
  
Neutral  
 
Agree  
 
Strongly Agree  
1 2 3 4 5 
 
1. I believe that safety is everyone’s responsibility. 1 2 3 4 5 
2. I am clear about what my responsibilities are for health and safety. 1 2 3 4 5 
3. I fully understand the safety and health procedures/instructions/rules 
associated with my job. 
1 2 3 4 5 
4. I properly dispose of materials and/or equipment that pose safety and 
health risk. 
1 2 3 4 5 
5. Safety training has given me a clear understanding of all those aspects 
of my job, which are critical to safety. 
1 2 3 4 5 
6. I am confident at applying the knowledge I gained as a result of safety 
and health training. 
1 2 3 4 5 
7. I use applicable hazard controls and equipment correctly.   1 2 3 4 5 
8. I fully understand the safety and health risks associated with the work 
for which I am responsible for. 
1 2 3 4 5 
9. I am able to apply the knowledge I acquired in the necessary situations. 1 2 3 4 5 
10. I practise safe chemical spill handling procedures. 1 2 3 4 5 
11. I gained knowledge from this training programme that enabled me to 
work more effectively and safely. 
1 2 3 4 5 
12. I take appropriate action to prevent recurrence of injuries, illness, 
accidents, and/or near misses. 
1 2 3 4 5 
13. The safety training has changed my attitude towards safety. 1 2 3 4 5 
14. The training I had attended covered all the safety and health risks 
associated with the work for which I am responsible. 
1 2 3 4 5 
15. I feel that individuals should encourage colleagues to work safely. 1 2 3 4 5 
16. I feel that is worthwhile to put in effort to maintain or improve my 
personal safety. 
1 2 3 4 5 
17. I apply the appropriate work practices to reduce exposures to hazards 
such as Standard Operating Procedure (SOP). 
1 2 3 4 5 
18. I feel that it is important to maintain safety at all times. 1 2 3 4 5 
19. The safety training has influenced my work behaviour. 1 2 3 4 5 
20. I wear the personal protective equipment (PPE) that is required for 
the job. 
1 2 3 4 5 
21. I take shortcuts that involve little or no risk. 1 2 3 4 5 
22. I believe that it is important to reduce the risk of accidents and 
incidents in the workplace. 
1 2 3 4 5 
23. I properly practise material handling procedures. 1 2 3 4 5 
24. I follow safety regulations to get the job done. 1 2 3 4 5 
25. I properly use lockout/ tagout procedures. 1 2 3 4 5 
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26. I take general pre cautions and meets permit requirements to perform 
my work. 
1 2 3 4 5 
27. I am using hand tools with electric insulator when working at the 
electric area.   
1 2 3 4 5 
28. The training programme encouraged me to pursue further learning 
‘on-the-job’ related to safety. 
1 2 3 4 5 
 
 
SECTION B:  SAFETY CLIMATE  
 
Statements concerning matters of safety climate in your organization are listed below. 
Indicate to what extents do you agree or disagree with the statement.  Please circle in one of 
the boxes next to each statement. 
 
Strongly Disagree  Disagree 
  
Neutral  
 
Agree  
 
Strongly Agree  
1 2 3 4 5 
 
1. Safety and health has a very high priority in my workplace. 1 2 3 4 5 
2. Safety specific jobs always get done. 1 2 3 4 5 
3. My line manager listens to my concerns about safety and health.  1 2 3 4 5 
4. As long as there are no accidents unsafe behaviours are tolerated. 1 2 3 4 5 
5. The company makes an effort is made to prevent accidents happening. 1 2 3 4 5 
6. Safety issues are included in communication meetings. 1 2 3 4 5 
7. I have been shown how to do my job safely. 1 2 3 4 5 
8. Management are prepared to discipline workers who act unsafely.  1 2 3 4 5 
9. There are good communications here about safety issues which affect 
me. 
1 2 3 4 5 
10. It is sometimes necessary to take unsafe shortcuts to get the work 
done. 
1 2 3 4 5 
11. Relevant safety and health issues are always communicated. 1 2 3 4 5 
12. Everyone plays an active role in safety matters. 1 2 3 4 5 
13.The safety training I receive is not detailed enough for my job.  1 2 3 4 5 
14. I am informed of the outcomes of safety and health meetings. 1 2 3 4 5 
15. People in my workplace want to achieve the highest levels of safety 
performance. 
1 2 3 4 5 
16. Levels of safety performance have improved here over the last two 
years. 
1 2 3 4 5 
17. Only a few people who work here are involved in safety and health 
activities. 
1 2 3 4 5 
18.Safety training has a high priority in my workplace. 1 2 3 4 5 
19. Minor/trivial accidents are tolerated as part of the job. 1 2 3 4 5 
20. There is a process of continual safety improvement in the company. 1 2 3 4 5 
21. Management takes the lead on safety issues. 1 2 3 4 5 
22. What is learnt from accidents is used to improve safety training. 1 2 3 4 5 
23. On my site we have defined safety improvement objectives. 1 2 3 4 5 
24. Supervisors actively support safety. 1 2 3 4 5 
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25. My colleagues and I help each other work safely. 1 2 3 4 5 
26. Accidents and incidents are always reported. 1 2 3 4 5 
27. The company is only interested in health and safety after an accident 
occurs. 
1 2 3 4 5 
 
 
Do you have any other comments about health and safety in your workplace? 
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SECTION C: ABOUT YOURSELF  
 
This section concerns with information that pertains to you personally. 
 
1. Age Group   
<20                     
21-30               
31-40               
41-50               
>50  
 
2. Gender  
Male                   
Female                 
 
 
 
 
3. Department 
EW  
FFC  
ADMIN  
 
 
 
4. Tenure.  
< 1 year    
1-5 years   
5-15 years   
16-25 years   
> 25 years    
 
4.Type of Employment. 
Permanent  
Contract  
Temporary  
 
 
6. Working Hours   
Normal   
Shift   
 
7. Have you had an accident or near miss at 
your workplace in the last 12 months? 
Yes (Go to question 8)   
No  
 
8. Type of Injury 
Bleeding  
Tear  
Sprained  
Bruised  
Fracture  
Crushed  
Slash Wound  
Loss of Limb  
Swollen  
Sting/Bite  
Burned  
Other, please specify___ 
_______________ 
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9. Which training course did you attend? You can tick more than one. 
Safety Training Awareness  
Emergency Respond Plan Training  
Risk Management  
Hearing Conservation Training  
Safety and Health Committee Training  
Chemical Handling Training  
Material Handling Training  
Forklift Training  
Radiation Safety Training  
Basic Fire Fighting Training  
Basic First Aid Course  
Other training, please specify_____________________________________  
 
 
 
Thank you for answering this questionnaire. 
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